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FOREWORD

This investigation was performed for the Headquarters, U.S. Army Forces
Command (HQFORSCOM), Master Planning Branch by the U.S. Army Construction
Engineering Research Laboratory (USA-CERL) under project number DACA 88-86-D-

0001, "The Real Cost of WWII Wood Frame Buildings."
Monitor was Mr. James Carmody, AFEN-RMP.

The HQFORSCOM Technical

The personnel from USA-CERL Environmental Division (EN) involved in the study
were: John J. Fittipaldi, Principal Investigator, and Paul R. P. Skidmore, Research
Assistant. Dr. R. K. Jain is the Chief of USA-CERL-EN. The Technical Editor was

Gloria J. Wienke, Information Management Office.

COL Norman C. Hintz is Commander and Director of USA-CERL and Dr. L. R.

Shaffer is the Technical Director,
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WWI ERA BUILDING DEMOLITION AND RENOVATION
COST ESTIMATOR (ESTER) 1.0 USER'S MANUAL

1 INTRODUCTION

Background

The onset of World War II (WWII) required the rapid construction of temporary wood
buildings (TWBs) to satisfy the demand for barracks, administration buildings, mainte-
nance buildings, and warehouses. Because they were considered temporary, many TWBs
were excessed after the Korean War. However, thousands remain in use, and are needed
to satisfy installation mission objectives. '

Many of these buildings are in various states of disrepair, generaliy due to use, age,
and neglect. However, there may be economic justification to upgrade and repair TWBs
to minimal habitability standards or higher, for mobilization (MOB) or peacetime
purposes.’ A closer examination of the cost of repairing and remodeling these buildings
is indicated.’ Various cost estimation techniques are currently used to determine TWB
renovation costs, but few are accurate enough to give significant estimates.

Objective

The objective of this study was to create an easy-to-use, accurate method of
estimating repair and remodeling costs of WWII era TWBs.

Approach

Because many commercial contractors use an individually modified version of
Means unit cost data’® for cost estimation, the 1987 Means repair and remodeling cost
data was transferred into an interactive, user-friendly computer program called ESTER.

The need to include regional cost adjustment factors (CAF) was recognized, and
ESTER contains an option for the user to input CAF based on information included in
Means, Army Regulation (AR) 415-17," or other appropriate sources. Means and AR 415-
17 cost adjustment factors are included in Appendix A.

'David Reed et al., Evaluation and Guidelines for the Use of Temporary Wood Buildings
at U.S. Army Installations, TR N-88/06 (U.S. Army Construction Engineering Research
Laboratory [USA-CERL], April 1988).

‘peter Schaeffer, John J. Fittipaldi, and Paul Armstrong, An Economic Assessment of
Renovating Temporary Wood Frame Buildings, Draft Technical Report (USA-CERL,
November 1987).

Repair and Remodeling Cost Data Commercial/Residential (R. S. Means Company, Inc.,
1987).

“Army Regulation (AR) 415-17, Cost Estimating for Military Programming (U.S. Army
Corps of Engineers, 15 February 1980).
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Mode of Technology Transfer

The program disks for the WWII Era Building Demolition and Renovation Cost
Estimator (ESTER) are available from the Environmental (EN) Division of the U.S. Army
Construction Engineering Research Laboratory (USA-CERL). The commented 'C' source
code is also available upon request. Scheduling of updates to ESTER will be determined
based on the use level of this program.
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;3’ 2 PROGRAM DESCRIPTION
ESTER accepts numerical and single keypress input, computes costs based on Means

:?_-: cost data, and adjusts the major building components' costs with the appropriate regional
e cost factor index. You must enter complete and accurate input for ESTER to calculate
. complete and accurate output. An input template (Figure 1) lists each major section in
e the program, and the required input units. This template can be used in the field, and the
o data from the template can then be easily transferred to ESTER. The data thus

generated can then, at your option, be saved as an American Standard for Coded Infor-
PJ mation Interchange (ASCII) file, suitable for printout. : r
oS
>
:-f System Overview

ESTER runs on any IBM-PC compatible microcomputer with a minimum of 256K
RAM and one 360K disk drive. A hard disk drive is recommended, but not required.

B 3
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The program is written in the 'C' programming language, and is therefore highly
portable between different computer systems (Appendixes B and C). ESTER 1.0 consists
of three separate program units. The first, ESTER.EXE, is the driver program that

1
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::. A Bul ING NUMBER BUILDING COMPONENT CONDITION
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:. © BLL LiNI: T UDE COMPONENTS lct:mj REMARKS COMPONENT ::u:n.a REMARKS
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bobul  DING LSE —_——————— [TraMING STOOP/STEP
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SEANS SIDING
RAFTERS w00D
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SHEA THNG LANDSCAPING
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e OTHER TOILETS
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.>\‘ ) OTHER AIR_HANDLER
v CONDITION  r wF PALRABLE WNDVS/DRS QTHER
-, 5 wEPAIRABLE WINDOVS ELECTRICAL
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- ROVARE REPAIR DO NOTHING DEMOL ISH
.

»

.
v
SRR

[ I

Figure 1. Entry template.
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invokes the two child processes, demolition (DEMO.EXE) and rehabilitation
(REHAB.EXE). Depending on your input, subroutines within each of these major program
units are called to determine each unit cost (Appendix C). The program is menu driven.
Ali of the options available at any one time are displayed onscreen, with the correspond-
ing prompts waiting for your input.

After completing data entry, you can elect to save the tabulated results in a
formatted ASCII file, using a filename you have chosen. A '.'DEM' or '.RHB' extender will
be automatically added, dependent upon the child process. You may, if not interested in
a permanent record, view any portion of the input values and intermediate results by
entering the appropriate review menu any time the program is running.

The results generated by ESTER can then be used as a foundation of intelligent
data to more accurately view the building repair and renovation options available to you.

Program Setup

Because ESTER uses ANSI (American National Standards Institute) extended screen
and keyboard control escape sequences for efficient sereen control, you may have to
install the ANSI.SYS device driver within the CONFIG.SYS file on the root directory, and
then reboot the computer. Samgle copies of the required CONFIG.SYS and ANSI.SYS are
included on the program disk, and if both are installad on the root directory of the boot-
up disk (either on a hard disk or drive A), correct screen control within the program is
assured. Within the CONFIG.SYS, the following statement must be included:*

DEVICE=[d:][path]ANSI.SYS

This command causes DOS to replace the standard input and standard output support with
the extended functions.

The fatlowing <t2ps are suggested for organized operation of ESTER:
Hard Disk Users

1. MAKE A BACKUP DISK! For information on creating a backup disk, see the
disk operating manual that came with the computer.

COPY *.* C:
[copies all files in drive a to drive c]

2. A suggested hard disk management system would be to make an ESTER
directory and transfer the entire contents of the program disk into the new
directory.

C> MKDIR ESTER
[Makes an ESTER directory in drive c]

C> COPY A:*.* C:\ESTER
(Copies all files in drive a to the ESTER directory in drive ¢]

*User input is shown in bold face throughout this report.

AW W A W W W
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3. Enter the ESTER directory and run program.

C> CD ESTER
[Change current working directory to ESTER]

C> ESTER
[Run ESTER 1.0 program}

4. Check that the program operates correctly.

Floppy Disk Users

1. MAKE A BACKUP DISK! For information on creating a backup disk, see the
disk operating manual that came with the computer.

A> COPY *.*B:
[copies all files in drive a to drive b]

2. Ensure that computer was booted-up with new CONFIG.SYS file as provided on
the program disk and explained in the Program Setup section.

3. Run program from floppy drive.

A> ESTER
[Run ESTER 1.0 program]

4. Check that the program operates correctly.

After you follow the above instructions corresponding to your system, the program
drive will spin, the screen will ciear, and the ESTER 1.0 title screen should appear. If it
doesn't appear, make sure that the CONFIG.SYS is on the root directory, and that the
path name to the ANSLSYS driver is correct. From this point on, the program is menu
driven and relatively self-explanatory.

Program Run

The introductory screen looks like Figure 2. Press [Return] to continue. The
program will prompt for a building identification name. Enter a name less than 25
characters, and press [Return]. The program then prompts for a building length. Enter
the length in feet, and press [Return]. (The program will only accept integer values.
Round off fractional measurements.) This system of data entry continues with building
width, number of stories, and floor-to-floor height. The final prompt asks for a CAF
percentage value. Input an appropriate three digit number. The program will then ask
you to verify the CAF value. A [Y] keypress will clear the screen and display the entered

s i G,
T @
RAAAAANL RO

g

;J,_' values that will be used throughout the program's run. These values will remain constant

- until you reinitialize the constants (further explained in the following section).

»,'_~_t

h..";'_' To move to the main menu, press [Return} once more, and a new screen display will

. appear similar to that shown in Figure 3. This is the main driver menu for the program,
o and is used to initiate the demolition and renovation child processes, and to reinitialize

:3,'»\. the program constants. An [R] keypress allows you to reenter the program constants by

Q.{' gong back to the introductcry screen. Note that a [Return] keypress is not necessary.
o
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to continue.
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Figure 2. Introductory screen.
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'_::-';' The data reinitialization follows the same format as previously explained. Entering a [1]
SRS or [2] at the prompt will initiate the chosen child process. A status screen indicating
‘ - that the selected child process is loading will appear. If the load is successful, a new

- main menu screen is displayed (see Figures 4 and §) with the options of entering the data,

:;'.:-; reviewing the data, saving the data as an ASCII file, and exiting the process.

e

‘;E:; Option 1—Enter Data

A

\ j Pressing [1] clears the screen to display the main data menu. The main headings
direct you down through the option tree, from general to specific, until you have entered
) the specific item cost. The program will prompt for the correct input (linear feet,
N square feet, or number of units). In many instances, after the data has been entered, the
e program returns to the specific item menu. This gives you the option of entering new
-l unit cost data for a different item in the same unit category. The result returned will
. automatically be added to any previous total for the unit category to give a cumulative
result. Exceptions to the cumulative result method are for units that are customarily
Stk entered only once. To differentiate between the two, the costs for once only categories
o are designated as 'Total' costs and additive cost groups are designated as 'Cumulative.'
':_-'jj An example would be the roofing category. One shingle type, felt type, and sheathing
-'_'._-j type, would commonly be used, not a combination of many systems.

®

The roofing category also differs in that each item that customarily comprises a
roofing system is automatically displayed, awaiting your input.

Note that the program accepts negative as well as positive values for input. This
feature can be used for immediate correction or manipulation of entered data.

2
o
N
Y
.
ST >
e, |
-‘f'.J . . 1
AR Lemolition Main Menu Options: ;
S i
:‘-'..- <1+ Enter Demolition data
o ... Review Demolition data. !
e 3» Save Demolition data.
N ,
... 4> Re Tnitialize Demolition Data
-
) |
R -Q@- Exit Demolition program. :‘
D ! |
AR |
N | \
A - Bt i
®
S ‘
|
- |
CHRE |
D " o= - - — __.____:_JQ .
"
o~

Figure 4. Demolition main menu.
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<1> Enter Rehabilitation data.
2> Review Rehabilitation data.
<3> 3ave Rehabilitation data.

J Renabilitation Main Menu Options:
i
|

<4> Re-Initialize Rehabilitation data.

<Q> Exit Rehabilitation program.

Figure 5. Rehabilitation main menu.

From anywhere within the child process program, a series of [E} keystrokes is all
that is required to return to the main menu. The exact number of [E] keystrokes depends
on how far down the option tree you are entering data.

Option 2—Review Data

Pressing (2] will clear the sereen and bring up a new menu. This menu gives you the
opportunity to display intermediate results on the screen anytime during the program
run. This feature can be used to determine if the required data has been entered for
each unit category, or for intermediate results for comparative purposes. To review
entered and tabulated data for a specific building system category, enter the appropriate
number at the review menu prompt. The screen will clear and the formatted results will
be displayed, listing each major component in the building category, the number of total

r5 units entered, the individual component cost, the overall building system category cost,
-~ and the overall CAF cost. The overall review category (option [9] from the review menu)
:'_ lists the costs for each building system category, the CAF cost for each category, the
h-." totals of each, and the cost per square foot, both adjusted and unadjusted. To return to
g the main menu, press [E].

®
¥ Option 3—Save Data

o

-

o Pressing [3] clears the screen and displays the 'save' subroutine. At the prompt,
" enter a file name less than nine characters long. Either an .RHB' or .DEM' extender will
e automatically be added to the end of the chosen file name. If you input a name with
® more than eight characters, the data will still be saved, but the file name will be
o truncated to only the first eight characters. The respective extender will not be added in
:.'j- this situation. For example, while in the rehabilitation process, entering 'BUILDING
o
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ONE' at the filename prompt will save the data as 'BUILDING'. If, however you enter
'BLDG ONE' at the prompt, the data will be saved in a file titled 'BLDG ONE.RHB!'

In some instances, you may enter an invalid file name. The program automatically
checks for file name validity and will return an error message if the file name is
invalid. The screen will then return to the main menu to allow you to try again.

It is important to note that the file will be saved to the active disk drive. This
means that the data will be saved to the program disk for floppy drives. There is enough
room on the program disk for many saves, but it is advisable to format a floppy disk for
the express purpose of storing ESTER data saves. Insert the data disk in the active drive
before the save, remove the disk after the save is complete, and replace the program
disk before continuing.

Option 4—Reinitialize Data

Pressing (4] clears the screen and requests verification, for data deletion. A (Y]
keypress will clear any data that has been entered during the session. This can be used to
effectively compare the costs associated with different construction techniques. One
method can be entered, the total cost noted, and then cleared from memory. Various
other methods of building construction can then be entered, and the associated costs can
then be totaled and compared. If a key other than a [Y] is prassed at the verification
screen, the main menu within the child process will appear, and the data will remain
untouched, ready for saving or further manipulation.

Option Q—Exit Child Process

Pressing (Q) will exit the child process and return control to the parent or driver
program. Before this process is completed, a warning screen will appear advisirg you
that all data entered during the child process will be deleted from memory. If this is
acceptable, a [Y] keypress will clear the screen and the main driver menu will be
displaved. If you do not wish to delete the data, any other keypress will return to the
main menu in the child process where you have the option to save the data befcre
exiting.
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e 3 SUMMARY

e
( The usefulness of any cost estimation program depends on the detail with which the
- overall building is defined, the applicability and accuracy of the unit cost variables used,
oo and the precision of the unit data entry. The last factor is the user's responsibility; the

s other two fall under program jurisdiction. The building breakdown used in ESTER is not
X comprehensive for all building types, but is a manageable mix of system and unit cost
breakdowns for wvood frame buildings in general, and specifically WWII temporary
buildings. There will undoubtedly be some omissions in building unit choice, but
comparable items can generally be substituted for the actual item. Any omissions
identified by user response to the prograin will be included in future updates.
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The unit cost variables used in ESTER 1.0 are from Means cost data and are based

on national averages, including material, labor, equipment, overhead, and profit. The

f 1987 data should give reasonable results for 2 or 3 years. Updates should therefore be
furnished on a biennial basis.

e
P

ESTER now stores all the values in a header file that is loaded directly into the
computer's memory. Any subsequent version of ESTER will have a program to allow the
user to change and refine any of the unit cost values used by the program to reflect local
averages.
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APPENDIX A:

REGIONAL COST ADJUSTMENT FACTORS

The data values used throughout ESTER are derived from Means Repair and
Remodeling Cost Data, 1987. To get the national average, the CAF should be set at
100.00 (corresponding to 100 percent). Means uses a method called a City Cost Index
which includes weighted averages, as well as the major division indexes for each major
U.S. city. Use of the appropriate CAF can greatly influence the total cost of a project.
It is recommended that every installation have a copy of the current Means guide, or
similar documentation. The City Cost Index used by Means corresponds to the Area Cost
Factor Indexes used by the Corps. This correspondence does not extend to the actual
values, however. It is up to the user to choose the more applicable CAF, or choose
another factor. A listing of Continental United States (CONUS) Installations Area Cost
Factor Indexes, FY 88 from Engineering Improvement Recommendation System (EIRS)
Bulletin 86-03 (U.S. Army Corps of Engineers) follows.
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-
N EIRS BULLETIN
CONUS INSTALLATIONS 86-03
AREA COST FACTOR INDEXES
ACF
STATE LOCATION INDEX
Alabame STATE AVERAGE .36
BIRMINGHAM 96
MOBILE .86
MG . TGOMERY .76
ANNISTON ARMY DEPOT .81
HUNTSVILLE .88
FORT MCCLELLAN .80
REDSTONE ARSENAL .88
FORT RUCKER .80
Alaska STATE AVERAGE 2.5
ANCHORAGE 1.92
DELTA JUNCTION 2.70
o FAIRBANKS 2.13
_J ADAK 3.88
-, ALEUTIAN 1SLANDS 3.8
- ANCHORAGE NSGA 1.92
e BARROW 418
M BURNT NTN, 6.3
-2 CLEAR 3.10
- EIELSON AFB 2.13
:: ELMENDORF AFB 1.92
GALENA 3.73
FORT GREELY 2.70
FORT RICHARDSON 1.92
FORT WAINWRIGHT 2.13
Arizona STATE AVERAGE 1.02
FLAGSTAFF 1.02
PHOENI X .99
TUCSON ARIZONA 1.05
FORT HUACHUCA 1.2
YUMA PROVING GROUND 1.31
YUNA 1.31
Arkansas STATE AVERAGE .89
PINEBLUFF .93
LITTLE ROCK .8
FORT SMITH T2
FORT CHAFFEE 92
PINE BLUFF ARSENAL i x]
California STATE AVERAGE 1.21
LOS ANGELES 1.20
SAN DIEGD 1.18
SAN FRANCISC) 1.25
BEALE 1.28
BRIDGEPORT NWTC 1.27
CASTLE 1.13
CENTERVILLE BEACH 1.32
DESERT AREA 1.18
EDWARDS AFB 1.30
16
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District of Columdia

CONUS INSTALLATIONS

AREA COST FACTOR INDEXES

LOCATION

EL CENTRO

GEORGE AFB

FORT HUNTER LIGGETT
FORT IRWIN

LE MOORE NAS
MARCH AFB

MATHER AFB
MCCLELLAN AFB
MONTEREY AREA
PRESIDIO OF MONTEREY
NORTON AFB
OAKLAND ARMY BASE
FORT ORD

PORT HUENEMA AREA
RIVERSIDE
SACRAMENTO
SACRAMENTO ARMY DEPOT
PRESIDIO OF SAN FRANCISCO
SAN NICHOLAS ISLAND
SHARPE ARMY DEPOT
SIERRA ARMY DEPOT
STOCKTON

TRAVIS AFB
VANDENBURG AFB
STATE AVERAGE
COLORADO SPRINGS
DENVER

PUEBLO

Fuii{ CARSON
FITISIMONS AMC
PUEBLO ARMY DEPOT
PETERSON AFB
ROCKY MOUNTAIN ARSENAL
STATE AVERAGE
BRIDGEPORT
HARTFORD

NEW LONDON

STATE AVERAGE
DOVER

LEWES

MILFORD

LEWES NF

DOVER AFB
WASHINGTON D C
FORT MCNAIR

WALTER REED AMC
STATE AVERAGE
nIAM]
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F‘: EIRS BULLETIN
e CONUS INSTALLATIONS 86-03
o ARLA COST FACTOR INDEXES
g
b ACF
STATE LOCATION INDEX
Florida PANAMA CITY .92
TRPA .79
CAPE CANAVERAL .9
CAPE KENNEDY 9%
GULF COAST .85
HOMESTEAD AFB .88
HOMESTEAD .83
JACKSONVILLE AREA .85
KEY WEST NAS 1.08
ORLANDO .80
PENSACOLA AREA .85
MCDILL AFB 77
EGLIN AFB .85
TYNDELL AFB 92
Georsla STATE AVERAGE .80
ALBANY .82
ATLANTA .87
MACON .70
ATHENS .90
ATLANTA-MARIETTA 93
FORT BENNING 4!
COLUMBUS 1
FORT GILLEM .87
FORT GORDON .94
KINGS BAY .93
FORT MCPHERSON .87
FORT STEWART .84
Hawail STATE AVERAGE 1.28
HAWAL T 1.29
HONGLULU .27
NI 1.29
AL TN 1.27
BARBERS PUINT NAS 1.34
FORT DERUSSY 1.27
EWA BEACH AREA 1.34
HELEMANO 1,34
HICKAR® ARMY AIR FIELD 1.27
KANEOHE MCAS 1.34
MOANALUA 1,27
PEARL CITY 1,27
PEARL HARBOR 1.27
PORAKULOA 1.32
CHOF ILED BARRACKS 1.27
FORT SHAFTER 1.27
TRIPLER ANC 1.27
WHEELER ARMY AIR FIELD 1.34
ldaho STATE AVERAGE 111
BOISE 1.05

18
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g
K. EIRS BULLETIN
o CONUS INSTALLATIONS 86-03
S AREA COST FACTOR INDEXES
R,
R ACF
{ STATE LOCATION INDEX
) :\ ———— cea————- — -————
o Idaho 1DAHO FALLS 1.08
. MOUNTAIN HOME 1.19
NN MOUNTAIN HOME AFB 1.20
o Illino1s STATE AVERAGE 1.03
D] BELLEVILLE .96
~ A CHICAGO 1.09
o~ ROCK ISLAND 1.03
X ROCK SLAND ARSENAL 1.06
b SAINT LOUIS SUPPORT CTR .96
! SAVANNAH ARMY DEPOT 1.05
5COTT AFB 1.03
g FORT SHERIDAN 1.10
xy Ind1ana STATE AVERAGE .99
T INDIANAPOLIS 1.03
s : LOGANSPORT .99
N MADISON .94
® FORT BENJAMIN HARRISON 1.07
o CRANE 1.10
e CRANE AAP 1.i0
vl GRISSOM AFB 1.06
o INDIANA AP 1.02
o JEFFERSON PROVING GROUND .94
( lowa STATE AVERAGE 1.02
ool BURL INGTON 1.04 ‘
s CEDAR RAPIDS .98 *
g DES MOINES 1,05
A 10WA ARP 1.06
e Kansas STATE AVERAGE .94
")' MANHATTAN .97
- TOPEKA .96
" WICHITA .88
o KANSAS AAP .94
o FORT LEAVENWORTH .94
o FORT RILEY .97
. SUNFLOWER AP .97
e Kentuck STATE AVERAGE .96
Ve BOWLING GREEN .99
3N LEXINGTON .96
o LOUISVILLE .93
o FORT CAMPBELL .93
FORT KNOX .99
o LEXINGTON/BLUEGRASS ARMY DEP 1.06
o LOUISVILLE NAS .93
Lovisiana STATE AVERGE 7
T ALEXANDRIA .87
NEW ORLEANS .94
o SHREVEPORT .74
PY BARKSDALE AFB .94
L
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EIRS BULLETIN
CONUS INSTALLATIONS 86-03
AREA COST FACTOR INDEXES

ACF
STATE LOCATION INDEX
Loulsiana ENGLAND AFB .87
GULF GUTPORT NEW ORLEANS .94
LOUISIANA ARP .94
FORT POLK .94
Maine STATE AVERAGE .93
BANGOR .85 |
CARIBOU .99 ‘
PORTLAND .94 |
BRUNSWICK .93 |
CUTLER S |
NORTHERN AREA 1.17 ‘\
WINTER HARBOR .98 i
Marviand STATE AVERAGE 97 ;
BALTIMORE 95
FREDRICK 94
LEXINGTON PARK 1.01
ABERDEEN PROVING GROUND .94
ANNAPOL IS 1.03
FORT DETRICK .94
HARRY [IAMOND LAB 1.00
FORT MEADE .95
PATUXENT RIVER AREA 1.08
FORT RITCHIE ]
Massachusetts STATE AVERAGE 1.10
BOSTON 1.13
FITCHBURG 1.08
SPRINGFIELD 1.08
ARMY MTLS & MECH RSCH CTR 1.13
FORT DEVENS 1,15
NATICK RSCH & DEVELMNT CTR 1,13
SOUTH WEYMOUTH 1.13
Michigan STATE AVERAGE 1.06
BAY CITY 1.02
DETROIT 1.14
MARGUETTE 1.03
DETROIT ARSENAL 1.14
NORTHERN AREA 1.25
REPUBLIC (ELFCOM) 1.10
SELFRIDGE AFB 1.14
Minnesota STATE AVERAGE 1,08
DULUTH 1.05
MINNEAPOLIS 1.09
ST. CLoUD 1.10
TWIN CITIES AP 1,09
Mississipe) STATE AVERAGE .94
BILUX] .87
COLUMBUS .81
JACKSON .84
20
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STATE

MississipPl

Missour:

Montana

Nebraska

Nevada

New Haapshire

New Jersey

New Mexico

CONUS INSTALLATIONS

AREA COST FACTOR INDEXES

LOCATION
COLUMBUS AFB
GULF PORT AREA
MERIDIAN

STATE AVERAGE
KANSAS CITY
ST. LOUIS
ROLLA

LAKE CITY A4P
FORT LEONARD WOOD
STATE AVERAGE
BILLINGS

BUTTE

GREAT FALLS
MALNSTROM AFB
STATE AVERAGE
GRAND ISLAND
LINCOLN

OMAHA

OFFUTT AFB
STATE AVERAGE
HAWTHORNE

LAS VEGA

RENO

FALLON
HAWTHORNE AP
NELLIS AFB
STATE AVERAGE
CONCORD

NASHUA
PORTSHOUTH
COLD REGIONS LAB
STATE AVERAGE
NEWARK

RED BANK
TRENTON
BAYONNE
BAYONNE MIL OCEAN TERM
FORT DIX

EARLE
LAKEHURST

FORT MONMOUTH
PICATINNY ARSENAL
STATE AVERAGE
ALAMOGORDO
ALBUGUERUE
GALLUP
HOLLOMAN AFB
KIRTLAND AFB
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EIRS BULLETIN
CONUS INSTALLATIONS 86-03
AREA COST FACTOR INDEXES

ACF

STATE LOCATION INDEX

Neu Mex1co WHITE SANDS MISSILE RANGE 1.09

FORT WINGATE 1.06

New York STATE AVERAGE 1.12

ALBANY 1.07

NEW YORK CITY 1.24

Ly SYRACUSE 1.05

oo BROOKLYN 1.24

W FORT DRUM 1.18

2 FORT HAMILTON .24

SENECA ARMY DEPOT 1.15

U S MILITARY ACADENY 1.17

WATERVLIET ARSENAL 1.07

North Carclina STATE AVERAGE 78

FAYETTEVILLE 76

GREENSBORD .75

WILMINGTON .78

FORT BRAWG .76

CAMP LEJEUNE AREA .8

CHERRY POINT .86

GOLDSBORO .

POPE AFB .82

SEYMOR AFB 77

SUNNY POINT WIL OCEAN TERM .78

North Dakota STATE AVERAGE 1.03

BISMARCK 1.02

GRAND FORKS .98

MINOT 1.10

GRAND FORKS AFB .98

STANLEY R. MICKLESEN CPX 1.03

MINOT AFB 1.12

ho STATE AVERAGE 1.00

COLUMBUS 1.03

DAYTON .98

YOUNGSTOMN 99

CLEVELAND 1.14

WRIGHT-PATTERSON AFB .98

Okiahoma STATE AVERAGE .93

LANTON .90

MCALESTER 91

OKLAHOMA CITY .98

ALTUS B .94

. ENID 1.01

- MCALESTER AAP 91

FORT SILL .90

;Z; Oreson STATE AVERAGE 1.05

. PENDLETON 1.08

- PORTLAND 1.07

o SALEN 99
-
N
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STATE

Oreson

Pennsylvania

Rhode Island

South Carolina

South Dakota

Tennessee

Texas

...... '_-J' -,.-‘. . --_-

. - g
“alalatnle Aalial

CONUS INSTALLATIONS

AREA COST FACTOR INDEXES

LOCATION

CHARLESTON

C00S HEAD

UMATILLA ARNMY DEPOT
STATE AVERAGE
HARR [ SBURG
PHILADELPHIA
PITTSBURGH

CARLISLE BARRACKS
NEW CUMBERLAND ARMY DEPOT
FORT INDIANTOWN GAP
LETTERKENNY ARMY DEPOT
MECHCANICSBURG AREA
TOBYHANNA ARMY DEPOT
WARMINSTER AREA
STATE AVERAGE
BRISTQL

NEWPORT

PROVIDENCE
DAVISVILLE

STATE AVERAGE
CHARLESTON

COLWMBIA

MYRTLE BEACH
BEAUFORT AREA
CHARLESTON AFB

FORT JACKSON

SUNTER

STATE AVERAGE
ABERDEEN

SIOUX FRLS

RAPID CITY
ELLSWORTH AFB

STATE AVERAGE
CHATTANOOGA
KINGSPORT

MEMPHIS

ARNOLD AFB

MILAN AAP

HOLSTON AAP

STATE AVERAGE

SAN ANGELD

SAN ANTONIO

FORT WORTH

FORT BLISS

CARSMELL AFB

CHASE FIELD - BEEVILLE
CORPUS CHRISTI ARWY DEPOT
CORPUS CHRISTI
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CONUS INSTALLATIONS
AREA COST FACTOR INDEXES

KINGSVILLE

RED RIVER ARMY DEPOT
FORT SAM HOUSTON
WILLIAM BEAUMONT AMC
BERGSTROM AFB

BROOKS AFB

RANDOLPH AFB

KELLY &FB

LACKLAND AFB

STATE AVERAGE

OGDEN

SALT LAKE CITY

TO0ELE

DUGWAY PROVING GROUND
HILL AFB

TOOELE ARMY DEPQT
STATE AVERAGE

BURL INGTON

MONTPELIER

RUTLAND

STATE AVERAGE

NORF OLK

RADF ORD

RICHMOND

ARLINGTON

ARLINGTON HALL STATION
ARLINGTON NATIONAL CEMETERY
FORT BELVOIR

CAMERON STATION
DAHLGREN

FORT EUSTIS

HUMPHREYS ENGINEER CENTER
FORT A P HILL

FORT LEE

FORT MONROE

FORT MYER

NORF OLX-NEWPORT NEWS AREA
FORT PICKETT

QUANTICG

RADFORD AAP

FORT STORY

VINT HILL FARMS STATION
STATE AVERAGE

POKANE

TOCOoMA
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Washington

West Virginia

Wisconsin
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CONUS INSTALLATIONS

AREA COST FACTOR INDEXES

LOCATION
YAKIMA
FAIRCHILD AFB
JIN CREEK

FORT LEWIS
PACIFIC BEACH
PUGET SOUND AREA
SEATTLE AREA
WHIDBEY ISLAND
YAKIMA FIRING CENTER
STATE AVERAGE
BLUEFIELD
CLARKSBURG
CHARLESTON

SUGAR GROVE
STATE AVERAGE
LACROSSE

MADISON
MILWAUKEE

BADGER AAP

CLA LAKE

FORT MCCOY

STATE AVERAGE
CASPER

CHEYENE

LARANIE

F E WARREN AFB
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APPENDIX B:

TECHNICAL AND PROGRAM SPECIFICATIONS

Language Specifics

Compiler - Microsoft C compiled for:
-- huge memory model
-- optimized for size

-- reduce register calls.

Microsoft C is a full development package for the IBM-PC environment. However,
ESTER 1.0 uses few nonstandard functions, and those that aren't in the K&R standard are
common extensions found in many 'C' compiler packages. Turbo C will compile each
module properly, but runs into trouble linking the source modules correctly. This is due
to Turbo C's present incapability of redefining global variables. (This could be overcome
by combining all the modules into one, but the source files would be so large that
required memory needed just for merging would be extensive.)

The variables are global due to the many variable calls throughout the program and,
perhaps more importantly, due to the time limitations. Though this solution may not be
the best, it works. Future ESTER enhancements may address this situation and
determine that the variables may be passed directly to the functions as structure
parameters. This method would extend the program expansion and enhancement options
available to the programmer, and would further increase ESTER's viability in meeting
Army policy regarding TWBs. Some ideas regarding future ESTER augmentations
inelude:

+ A detailed breakdown of each cost into material, labor, equipment, and total
costs, including overhead and profit.

» Reading the unit defines from disk, in conjunction with a utility program that
would allow the user to update unit costs. This would free up more computer
memory, and eliminate the need for recompilation after cost updates.

+ Including user adjusted Cost Adjustment Factors .ithin the program itself,
following the same parameters as the previous enhancement.

* Adding more unit defines within the program, allowing a broader user base--to
include a permanent and semi-permanent buildings database.

e Other miscellaneous enhancements might include

-- a duplicate file name check within the file save function

-- a method of reading previously determined demolition and rehabilitation
costs directly from a file into the program

-- a window environment and cursor control.
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Source Code Specifics
The basic format in psuedocode is as follows:

Write out options available to user
get user input
if user input not an option do
write out error message
return to get user input
else do what user chose

An example, in formal code, is:
example()
do

{

printf("\033[2J"); (* this is an escape code recognized by the PC world as a
clear screen and set cursor at upper left on the screen
-- this is used throughout the program. Causes a bit of a
problem, because too many calls will result in a stack
overflow during the program startup *)

format( ); (* this function is defined in the respective "main" source
to space down a few lines *)

printf("\tExample code section options:\n\n");
printf("\t\t<1> Option one.\n");
printf("\t\t<2> Option two.\n");
printf("\t\t<3> Option three.\n\n");
printf("\t\t<E> Exit example code.\n\n\n\n");
do

{

(* This routine asks for the option choice, and then
converts the character to upper case ~- with unbuffered
input *)

printf("Select option: ");
ch = toupper(getche( ));
printf("\n"); :
} (* here we check that the keypress is valid. If not, do loop
again, until keypress is valid choice *)
while (ch < '1' || ch > '2' && ch !='E");

(* now we've got our valid character, a switch routine is

used to transfer control to the appropriate funtcion *)

switch(ch)

{

case 'l%
option one( );
break;

case '2":
option two( );
break;

case '3":
option three( );
break;

27
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1,

case 'E":
printf("\033[2J");
exit(0);

Pl JOA AR
T
PRV

AAS
Sy

(* this will be looped until the user wishes to exit from the
example code program, which in this instance is a bit
silly due to the fact that the program will terminate
before routine can evaluate for character 'E' *)

K
Ay )’b ;;/‘r

} while (¢h !='E");
(* end example() *)

)

1oy . . . .

'\C,'.: An attempt was made to ensure code simplicity as an aid to programmers who wish

2 to change the basic source code it with a minimum of disruption. There are a few other
LY

.

routines that need clarification. The functions getint( ) and getnum( ) check that the
entered data is an integer value, and then pass the entered value as a parameter back to
- the calling routine. Also, in the driver code portion, a 'C' extension, spawnl( ), is used to
pass ASCII characters as parameters to a child process, keeping the calling, or parent

0 P

LA

-\::'; process, on hold.
e
NN

o Header Files
:’:-.:: The header files (Appendix C) detail the prices and units used to determine
rehabilitation costs. To change the values used within the program, it is necessary to
'_'_-_-_ redefine the values in these header files, and then recompile the program. This is not
difficult, but requires access to a capable compiler. To avoid having to issue updates
. each year, it will eventually become necessary to create a small program that will allow
P the user to update his own data and then load these updated figures into the program.
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APPENDIX C:

HEADER DATA FILES: DEMOLITION AND REHABILITATION

.+ This section contains the header file data required to determine ¢/
/% demolition costs associated with World War [I #/

/*  ‘temporary buildings. The data (at this time) is compiled from #/
/t  Means Construction Cost Data and Means Repair and Remodeling */
/% Cost Data for 1987 #/

;% Demolition Costs for related renovation */
o% Structure #/

* Floors, concrete slab on qrade #/

tdefine FOUNDTN 4 2.40 /% SF. 4" thick, plain concrete */
tdefine FOUNDTN 6 3.03 /* SP. 6" thick, plain concrete %/
tdefine FOUNDTN_4R 2.55 /% SF. 4" thick, wire reinforced #/
#define FOUNDTN_6R 3.53 /% SF. 6" thick, w#ire reinforced */
/% Footings, concrete */
fdefine FOOTNGS 1 8.80 /% LF, 1’ thick, 2' wide #/
#define FOOTNGS_2 10.55 /% LF. 1/-6" thick, 2' wide #/
#define FOOTNGS 3 13.20 /* LF, 3 wide #/
#define FOOTNGS_4 15.05 /% LP. 2’ thick, 3’ 4ide #/
/* Framing derolition #/
fdefine JOISTS 4 0.40 /* LF. Joists, 2" x 4" #/
tdefine JOISTS_§  0.43 /% LF. 2" x "/
fdefine JOISTS 12 0.46 /* LP. 2" x 12" #/
fdefine BEANS 8  3.77 /* LF. Wood framing, beams, 6" x 8" #/
fdefine BEAMS 10 4.71 /* LP. 6" X 10" #/
fdefine BEAMS 12 5.60 /* LF. 6" x 12" ¢/
{define BEAMS8X12 7.40 /* LF. 8" x 12" ¢/
{define BEAMS10X12 9.45 /* LF. 10" x 12" %/
tdefine HEADER 6 1.84 /% LE. Wood headers over openings, 2 € 2" x 6" #/
tdefine HEADER 8  2.02 /% LF. 282Mx 8" &
#define JEADER 10 2.25 /* LF. 282"y 10" ¢/
Hdefine RAPTER 6 0.48 /* LF. Wood rafters, ordimary, 2" x 6" #/
fdefine RAPTER 8 0.56 /% LF. 2" g 8" %/
fdefine @ _V _RFTR 6 0.81 /* LF. hip and valley, 2" x 6" ¥/
fdefine B V_RFTR 8 0.9 /% LE. PR ELRY
Idefine EXTSTDS 4 0.20 /% LF. Wood studs, 2" x 4" ¢/
ldefine EXTSTDS 6 0.25 /* LF. 2" X 6" v/
fdefine STAIRS  12.825 /% /riser Wood stairs and stringers, average */
'+ ipterior qutting costs #/
fdefine GUT [0 2.87 /¢ SF. Gutting residential building interior, including disposal, mirimum %/
fdefine GUT BT 3.19 /4 SP. paximup */

. - -+ bullding demolition, Wood +/

g

<.

:.-f:. {define DEMOL WD 0.17 /% CF. Spall bldgs., or single bldgs., no salvage included */

' /* siding demolition #/

ldefine METAL B 0.67 j* SP. Siding, metal, horizontal #/

o fdefine NETAL V  0.72 /* SE. vertical +/

ldefine WOOD E  0.78 /# SE. wood, horizontal ¢/

N tdefine WOOD V  0.72 /* SP. vertical 4/

.~_‘;J {define WOOD SENGL 0.8! /* SP. wood, shingles #/

<o fdefine PLY_SIDE  0.40 /% SF. wood, textured plywood */

':ﬁ.
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t ceiling demolition *

#define DRYWALL W 0.51
#define DRYWALL N 0.53
ldefine DRYWALL S 0.56
tdefine TILE GLU 0.45
Hdefine TILE STPL 0.40
{define TILE SUSP 0.53
fdefine PLIWD 4X8 0.34
fdefine WOOD TGiX4 0.40
tdefine WOOD TGiX8 0.37

+ door demolizion *

ddefine XDR_RESET 37.50
#define DOOR_EXTD 16.85
tdefine J00R_INTD 12.65
fdefine DOOR EXT 12.65
tdefine DOOR_INT 10.10
#define TRIN NTL 31.00
#define TRIN WOOD 17.60

* jindov demolition */

fdefine #INDOW 12 12.65
#define WINDOW 25 16.85
tdefine WINDOW 50 34.00
fdefine WND_RESET 65.00

. Remove and reset window, average */

. Dryvall on wood frame */

. Drywall on petal frame */

. Drywall on suspension fraze, including system #/
. Tile, wood fiber, 12" x 12", glued #/

stapled */
on suspension system, including system #/

. Plywood, or #ood fiberboard, 4' x 8' sheets #/
. Wood, Tonque and groove, 1" x 4" #/

1" x 8" #/

* EA. Remove and reset costs per door, averaged %/
. Double door demolition, exterior #/

interior */

. Single door demolition, exterior */

interior */

. Prames, including trim, metal */

wood %/

. Wood vwindow demolition, including trim, to 12 sf. ¥/

to 25 sf. #/
to 50 sf. #/

'+ flooring depolition */

{define FLR RES S 0.29 SP. Resilient, sheet goods (linoleum) #/

tdefine FLR RES T 0.40 % SF. tile, 12" x 12" #/

tdefine FLR CRP 8 0.20 SF. Carpet, bonded, including scraping #/
tdefine FLR CRP T 0.04 /% SF, tackless, including scraping #/
ldefine FLR CER T 0.62 -+ SF. Tile, ceramic, thin set */

{define FLR CER ¥ 0.70 ‘* SF. nud set */

ddefine FLR CNP  1.23 '+ SF. Composition #/

#define SUBFLR_1X6 0.76 :* SF. Subfloor, tonque and groove, 1" x 6" %/
#define SUBFLR_.%8 0.57 * SF. 1" x gmt/
tdefine SUBFLR 1Xi0 0.47 /% SF, 1" x 107 */
ddefine SUBFLR PLY 0.41 j* SF. Subfloor, plywood, nailed #/

fdefine SUBFLR GLU 0.62 /* SF. glued and nailed #/

RERRE)
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* interior partitions demolition */
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fdefine WALLS DRN ©.20 /% SF. Drywall, nailed #/

{define WALLS FBRN 0.22 /% SF. Fiberboard, nailed */

#define @ALLS DRYGN 0.22 /% SF. Drywall, nailed and qlued #/

fdefine WALLS FBRGN 0.25 /* SP. Fiberboard, nailed and glued */

fdefine #4ALLS MTLF  0.22 ,* SF. Metal or wood studs, finished 2 sides, fiberboard */
idefine WALLS NTLD 1.22 * SF. dryvall */
fdefine WALLS NTLMS 0.67 ;% SF. Moveable wall, metal, to 5' high */

{define WALLS NTLM8 0.51 /% SF. to 8' high %/
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* roofing demolition */

fdefine R I¥SCL 0.27 . Roof insulation board */

fdefine RFDECK CON ;..7
Idefine RFJECK GiP 0.50

. Roof deck, concrete plank %/

gypsur plank #/
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#define RFDECK S6 0.44 /% SP. Roof deck, wood, standard planks, 1" x 6" #/
ddefine RPDECK S8 0.41 /* SF. 1" ¢ 8" ¢/
{define RFDECK_S12 0.40 /* SE. 1" x 12" %/
ldefine RFDECK TG6 0.50 /* SF. tonque and groove, 2" x 6" */
fdefine RFDECK_TG9 0.46 /* SF. 2" x 10" %/
{define SHINGLE A 0.30 /* SF. Shingles, asphalt strip #/

}define SHINGLE S 0.41 /¢ SE. slate ¢/

tdefine SEINGLE W 0.47 /% SF, wood */

Hdefine BU_SPLY 0.65 /% SF. Roofing, built-up, 5 ply, no gravel #/

tdefine GUITERS 1.0l /* LF. Gutters, aluminum or wood, edge hung #/
fdefine RF_ACCS 14.45 /* EA. Roof accessories, plumbing vent flashing #/

/* electrical depolition */

/% Conduit to 15' high, including fittings and hangers */

fdefine COND STL 1 1.12 /* LF. Rigid galvanized steel, 1/2" to 1" diameter */

#define COND STL 2  1.36 /* LF. 1-1/4" to 2" diameter #/
fdefine COND STL 4  1.80 /* LF. 2" to 4" diameter #/

#define COND EMT 1  0.69 /* LP. Blectric metallic tubing, 1/2" to " diameter #/
tdefine COND ENT 2 0.83 /% LP. 1-1/4" to 1-1/2" diameter */
tdefine COND ENT 3  1.1S /* LE. 2" to 3" diameter */

j* Panel ' 1rds, incl. removal of all breakers, pipe */

/* terminations, and wire connectors #/

fdefine PNL BRDS 1 105.00 /% EA. 3 wire, 120/240V, 100 amps, to 20 circuits #/
Idefine PNL_BRDS 2 210.00 /* EA, 200 amps, to 42 circuits #/
#define PNL BRDS 3 115.00 /% BA, 4 wire, 120/208V, 125 amps, to 20 circuits #/
idefine PNL_BRDS 4 225.00 /* EA. 200 amps, to 42 circuits #/

/% Interior flourescent fixtures, including supports */

/% and whips, to 15 high */

fdefine SRPC 2F 1X4 12.35 /* EA. Surface mounted, acrylic lens, and hinged frame, 1’ x 4', 2 lamp ¥/
fdefine SRFC_2F 2X2 12.35 /* EA. 2 x 4!, 2 lamp ¥/
idefine SRFC 4F 214 16.40 /* EA. 2' Y 4', 4 lamp #/
#define SRPC_4F_4X4 24.00 j* BA. 4' x 4', 4 lamp ¢/
ldefine DROP_2F 2X2 15.35 /% EA. Recessed drop-in, 2’ x 2', 2 lamp #/

#define DROP_2F 2X4 16.40 /* EA. 2'x 4', 2 lamp #/

#define DROP_4F_2X4 18.50 /* EA, 2' x 4', 4 lamp ¥/

fdefine DROP_4F _4X4 28.00 /* EA. 4 x &', & lamp %/

fdefine STRP_IP 4  10.20 /% EA. Strip fixtures, surface mounted, 4' long, 1 lamp #/

ddefine STRP_2F 4  10.80 /* EA. 2 lamp ¢/

#define STRP_IF 8  12.90 /* EA. 8 long, 1 lamp #/

fdefine STRP 2F 8  13.85 /% EA. 2 lamp #/

/* Pendant mounted flourescent lamps, industrial, including #/
/% removal of chain or rod hangers, to 15' high #/

tdefine PNDT 2F 4  15.35 /* EA. 4" long, 2 lamp */
fdefine PNDT 2F 8  20.00 /* EA. 8' long, 2 lamp ¥/

'+ [nterior incandescent, surface, ceiling or wall mount, to 12’ high #/
fdefine INCAN 75 8.70 /* EA. Metal cylinder type, 75 vatt ¢/
fdefine INCAN 150 8.70 /% EA. 150 vatt #/
{define INCAN 150ME 27.00 /* EA. Metal balide, low bay, 150 watt #/

/# Exterior fixtures, incandescent, wall mount #/
{define ALITE_100 10.90 /* EA. 100 watt #/
ddefine XLITE 175  22.00 /* EA. Wall pack, mercury vapor, 175 watt #/
Hdefine XLITE 250 22.00 /* EA, 250 vatt */

/% Pull boxes and cabinets, sheet metal, includes removal ¢/

31
T T T T e T T T Tn MmN T T T e T T T T T e T O T PR
B R R R O S g S TR A ST N vy
Sadl 9,000 h




o
R
[ J
H
SANES
N
K. * of supports and pipe terminations #/
) tdetine BOX_6 6 8.75 /% EA. 6" x 6" x 4" #/
W Hefine BOX_12 12 11.65 /v EAL 12" x 12" x 4" ¥/
{' ) ldef;ne BOX_JNCTN 3.40 /* EA. Junction boxes, 4" square and octaganol */
3 define BOX SWTCE 2.54 /% EA. Switch box #/
e tdefine BOX RCPTCL  1.06 /* EA. Receptacle and svitch plates #/
0
T /+ Safety switches, 250 or 600V, including disconnection of */
by % iire and pipe terminations #*/
s fdefine SWTCES 30  22.00 /* EA. 30 amp +/
') #define SWTCES 60  31.00 /% EA. 60 amp */
¥ define SWICHS 100 37.00 /% EX. 100 amp */
:.;-«: tdefine SWICES 200 54.00 J* EX. 200 amp */
o
,(."-:, * heating, ventilation, cooling demolition #/
o
(' ) tdefine BOILER GI  265.00 /* EA. Boiler, qas or 0il, steel, under 150 MBA */
| tdefine BOILER G2  395.00 /* EA, over 150 MBE #/
N fdefine FURNAC GI  125.00 /* EA. Purnace, gas or oil, under 120 MBE */
n e #define FURNAC G2  170.00 /* EA. over 120 MBH */
S }define BOILER E  390.00 /% EA. Boiler, electric */
e tdefine FURNAC E  320.00 /¢ EA. Furnace, electric ¢/
S9N {define DUCT_6X8 1.23 /% LF. Ductwork, 6" high x 8" wide ¢/
® - fdefine DUCT 6X12 1.3% /* LF. 12" wide */
S #define DUCT 6X18 1.5  /* Lk 18" wide ¢/
g tdefine DUCT_10Xi2 1.62 /* LF. 10" high x 12" vide #/
Y fdefine DUCT_10X18  1.76 /4 LF. 18" yide */
L fdefine DOCT_l0X24  1.84 /* LF. 24" vide */
A fdefine DUCT_12x18  2.38 /* LP. 12" high x 18" wide */
= Jdefine JUCT 12X24 2.70 /* LF. 24" vide #/
‘ {define JUCT_12X48 2.85 {% LE. 48" wide %/
A tdefine MECE EQU  565.00 /* TON Mechanical equipeent, light items #/ i
R
’ _}-"‘: '+ plusbing demolition #/ ‘
:: * Fixtures, including 10 of piping #/ |
) {define WIR CLSTF  35.00 /* EA. Water closet, floor mounted */ :
- idefine WTR CLSTW  40.00 /% EA. vall mounted #/
AN fdetine LAVS wH 28.00 /* EA. Lavatory, ¥all hung */
N fdefine LAVS CT 35.00 /% EA, counter top */
j-.-: define SNGL SINK  35.00 /* EA. Sink, steel or cast irom, single #/
_.:::. ldefine DBL SINK 40.00 /* EA, double #/
o' tdefine URINALSP 69.00 /* EA. Urinal, floor mounted #/
tdefine URINALSW 40.00 /* EA. wall mounted #/
N fdefine WIR_HTR 40  46.00 /% EA. Water heater, 40 qal. */
:::.'_-: fdefine PIPNG 2 1.39 /* LF. Piping, metal, to 2" diameter */
R {define PIPNG 4 1.85 /% LE, to 4" diameter #/
o Idefine PIPNG 8 5.55 /* LE. to 8" diameter ¢/
::.-‘_-_. #deZine PIPKG 16 9.25 /% LP. to 16" diameter ¢/
. define PXT_RESET  57.50 /* EA. Remove and reset fixtures, average cost */
ey * poving duildings

.

* One day move, reset on new foundation, patch and hook-up */

o fdefine NOVE 24 8.90 /% SP. ground floor, Wood or steel frame bldg., up to 24’ wide #/

e ldefine MOVE 42 10.40 /* SP. ground floor, Wood or steel frame bldg., between 24' and 42' wide */

. ddefine MOVE COMP  22.00 /% SF. ground floor, Construct new basement, move building, patch & hook-up #/
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/* folloving costs deal with installation as determined  #/
/* by Means data--used in the program in conjuction with #/
;* depolition data. */

L

M) ) L .
Sy /% insulation installation #/
_‘J“-

s ‘ i :

A /* blown in insulation */

tdefine BLO C RIl 0.39 /* S.F., cellulose, R-11 #/

fdefine BLO C R19 0.6} /* S.F., cellulose, R=19 #/

tdefine BLO C R22 0.76 /% S.F., cellulose, R-22 #/

fdefine BLO P Rl 0.54 /* S.P., fiberglass, R~11 #/

{define BLO_ F RI3 0.68 /* S.F., fiberqglass, R~13 #/

define BLO P R19 0.9l /* S.F., fiberglass, R~19 */

define BLO N RIL0.54 /* S.F., mineral wool, R-11 #/

fdefine BLO_ H RI3 0.81 /* S.F., pineral wool, R-13 #/

#define BLO K R19 1.16 /* S.F., mineral wool, R-19 */

{define BLO_C_R26 0.91 /* S.F., cellulose, R-26 */

fdefine BLO_P R26 1.38 /* S.F., fiberglass, R~26 #/

tdefine BLO_F R22 1.14 /* S.P., fiberglass, R~22 ¢/

{define BLO HOLE K 1.87 /* per S.F., wall installation, masonry */
}define BLO_EOLE W 0.93 /* per S.F., wall installation, wood siding */
fdefine BLO HOLE S 1.17 /% per S.F., wall installation, stucco/plaster */

(* floor insulation, blankets or batts, paper or foil backing */
/* nor rigid (hangers included) */

tdefine FBR BATT R11 0.59 /* S.B., fiberqlass, 3.5" thick, R-11 #/
Jdefine FBR_BATT R19 0.78 /% S.F., fiberqlass, 6" thick, R-19 #/
Jdefine PBR BATT R30 0.9 /* S.F., fiberqlass, 8.5" thick, R-30 #/

* 43]i or ceiling insulation, non rigid i/

t fiberglass, kraft faced, 3.5" thick, R-11 #/

fdefine FBR_!1 R11  0.44 /% S.P., 11" vide, R-11 #/
{define PBR 15 Rll 0.38 /* S.P., 15" vide, R-11 #/
{define FBR 23 k11 0.40 /% S.F., 23" wide, R-11 ¢/

*+ fiberglass, kraft faced, 6" thick, R-19 #/

fdefine FBR 11 R19 0.6l /% S.F., 11" vide #/
}define FBR_15 R19  0.54 /* S.E., 15" uide */
fdefine FBR_23 R19 0.51 /% 5.B., 23" wide */

/* fiberglass, kraft faced, 5" thick, R-30 ¢/
fdefine FBR_15 R30 0.77 /% S.E., 15" wide %/
#define FBR_ 23 "R30 0.74 /% S.F., 30" vide #/
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¥ + fiberglass, foil faced, 3.5" thick */
- fdefine FCD_15 RI1  0.40 1 S.F. ¥/
;: fdefine FCD_23 RI1  0.40 [t S.F. #/
( ‘# fiberglass, foil faced, 6" thick #/
o~ tdefine PCD 15 R19  0.57 /% S.F. %/
N Idefine FCD_23 R19  0.54 /% S.F. ¥/
0N
(.-~ '+ fiberglass, foil faced, 9" thick */
T #define FCD_15 R30  0.81 /% S.F., %/
. tdefine FCD_ BRI 0.77 /* S.F. #/
J; ; ;
1N * {iberglass, unfaced, 3.5" thick ¥/
N tdefine UNFCD_i5 R1I 0.39 /% S.F. ¥/
A fdefine UNFCD 23 R11 0.36 1% 5.F. %/
14N
( + fiderglass, unfaced, 6" thick #/
tdefine ULNFCD 15 R19 0.55 /% S.F. %/
Jdefine UNFCD 23 R19 0.52 /% S.F. %/
:::': + finerglass, unfaced, 9" thick */
2o tdefine UNFCD_15 R30 0.79 /% S.F. %/
ry tdefine LNFCD 23 R30 0.75 /% S.F. %/
o + pineral fiber, kraf* faced #/
j.:- fdefine NINERAL Ri3 0.4l /* S.F., 3.5" thick */
e fdefine MINERAL R19 0.60 /* S.F., 6" thick #/
fdefine MINERAL 230 0.93 /% S.F., 10" thick #/
\'
{ -t 4all insulation, rigid #/
& * fiherglass, ..5% cf, unfaced %/
}: tdefine 6D FBR4 I 0.46 /% S.F., 1" thick, R-4.1 %/
SN idefine RGD FBRS 2 0.64 /% S.F., 1.5" thick, R-6.2 */
oS idefine RGD_FBRS_3 0.76 /% S.F., 2" thick, R-8.3 #/
P * fiperglass, 3f.cf, unfaced ¢/
b ldefine RGD 3FBR4 3 0.8} /% S.F., 1" thick, R-4.3 #/
., taefine RGD IPBR6 5 1.08 /* S.P., 1.5" thick, R-6.5 #/
o {define RGD 3FBRS 7 1.40 /* S.F., 2" thick, R-8.7 ¥/
‘, + riverglass, 6#/cf, unfaced */
° {define RGD 6FBR4 3 1.26 /* S.F., 1" thick, R-4.3 */
. fdefine RGD_6FBR6 5 1.80 /% S.F., 1.5" thick, R-6.5 #/
- tdefine RGD_6FBRS 7 2.32 /% S.F., 2" thick, R-8.7 #/
r“:‘\
- v fiderqlass, 34.cf, foil faced */
b fdefine RGD 3FBRP4 3 .29 /% S.F., 1™ thick, R-4.3 ¥/
tdefine RGD 3FBRP6 5 .56 /% 8.F., 1.5" thick, R-6.5 #/
™ }define XGD 3FBRF8 ° 1.86 /% S.F., 2" thick, R-8.7 ¢/
-~ « fiverglass, 6fcf, foil faced */
[ fdefine RGD_bFBRN_} i.71 4 8.F., 1" thick, R-4.3 #/
o fdefine RGD 6FBRFE 5 2.23 * S,F., 1.5" thick, R-6.5 #/ ‘
{define RGD 6FBRFS 7 2.75 /% S.F., 2" thick, R-8.7 ¥/ !
o fdefine 26D FOAMI 1.88 j* $.F., foamglass, 1.5" thick, R-2.64 #/
{define RGD_FOAN2 2.53 /* S.F., foanglass, 2" thick, R-5.26 #/
- Idefine RGD PERL; 0.63 * S.F., perlite, 1" thick, R-2.77 #/
o
34
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fdefine RGD PERL2 0.97 /* S.F., perlite, 2" thick, R-5.55 ¢/
/* polystyrene, extruded blue, 2.2f/cf */

fdefine RGD BPOLY4  0.72 /% S.B., 3/4" thick, R-4 %/

Hdefine RGD BPOLYS 1 1.00 /* S.F., 1" thick, R-8.1 */

fdefine RGD_ BPOL!lO 8 1.2 /% §.F., 2" thick, R-10.8 ¢/

'+ polystyrene, nolded bead board, white, 2.2f/ct */

fdefine RGD WPOLI7_7 0.69 /* S.F., 2" thick, R=7.7 #/

fdefine RGD WPOLYS 6 0.61 /* S.F., 1.5" thick, R-5.6 #/

tdefine RGD_WPOLY3 85 0.49 /% S.F., 1" thick, R-3.85 %/

J* roof deck insulation */

‘« fiberqlass, in 3'x4’ or 4'x3' sheets %/

¢define FBRGLS R3 3 0.67 /% S.F., 15/16" thick, R-3.3 */
}define FBRGLS R3 8 0.73 /* S.F., 1-1/16" thick, R-3.8 %/
tdefine FBRGLS R5_3 0.86 /* S.F., 1-5/16" thick, R-5.3 #/
{define FBRGLS R5 7 0.97 /* §.F., 1-5/8" thick, R-5.7 #/
define FBRGLS R?7 7 1.00 /* S.B., 1-7/8" thick, R-7.7 #/
/% fiberboard, mineral #/
define FBRBRD R2 78 0.59 /* §.F., 1" thick, R-2.78 %/
fdefine FBRBRD R4 0.78 /% S.F., 1.5" thick, R~4 #/
fdefine FBRBRD RS 26 0.92 /% 8.F., 2" thick, R-5.26 %/

+# fiberglass and urethane compcsite, 3'x4’ sheets #/

#define FBRCOMP R11 1 0.90 /% S.F., 1-11/16" thick, R-11.1 #/
fdefine FBRCOMP R14 3 1.08 /& S.E., 2" thick, R-14.3 4/
#define PBRCOMP R18 2 1.26 /* S.F., 2-5/8" thick, R-18.2 %/

+ foanglass, 2'x4’' sheets, rectanqular #/

{define FOANGLS R3 95 1.97 /* §.F., 1.5" thick, R-3.95 #/
fdefine FOANGLS RS 26 2.4l /* S.F., 2" thick, R-5.26 %/
Idefine FOAMGLS R7 89 2.84 /% S.P., 3" thick, R-7.89 %/
define FOANGLS R10 53 4.87 /% S.F., 4" thick, R-10.53 #/

/% perlite, 2'x4’' sheets */

{define PERLITE R2 08 0.55 /% S.F., 3/4" thick, R-2.08 ¢/

’
fdefine PERLITE R2 78 0.63 /% S.F., 1" thick, R-2.78 #/
fdefine PERLITE R4 17 0.78 /* S.F., 1.5" thick, R-4.17 %/
tdefine PERLITE RS 26 0.98 /% S.P., 2" thick, R-5.26 #/

/% phenolic foam, 4'x8' sheets %/

Y define PRENOL R10  0.69 /* S.P., 1-3/16" thick, R-10 #/
J-:. #define PEENOL R12 5 0.80 /t S.F., 1.5" thick, R-12.5 */
::-{ #define PHENOL R14 6 0.88 /% S.F., L.75" thick, R-14.6 #/
L~ ddefine PHENOL R16 7 1.04 /% S.B., 2" thick, R-16.7 #/

5 {define PEENOL R20  1.17 /% S.P., 2.5" thick, R-20 #/

»
A

* nolystyrene, 2.3#/cf #/

I'l<

X

- fdefine POLY RS 26  0.49 /t S.F., extruded, 1" thick, R-5.26 #/

N fdefine POLY R0 0.83 /* S.F., extruded, 2" thick, R-10 */
;. tdefine POLY RIS 1.20 /t §.F., extruded, 3" thick, R-15 %/

- {define POLY R3 57  0.30 /% S.F., expanded bead, 1" thick, R-3.57 #/
';‘ fdefine POLi R7 14  0.47 /* S.F., expanded bead, 2" thick, R-7.14 */
::2: + Jrethane and gypsum board composite ¢/

S ldefxne URE GYP R7 7 1.1l /¢ S.F., 1-5/8" thick, R-7.7 #/
i-: {define URE G{P RIO 1.42 /* S.F., 2" thick, R-10 ¢/
® 35
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tdefine CRE GYP R14 3 1.53 /% S.F., 2.5" thick, R~14.3 ¥/
fdefine URE_GYP R18 2 1.59 /* S.F., 3" thick, R-18.2 #/

* yrethane, felt both sides #/

#define URE R6_? 0.75 /% S.F., 1" thick, R-6.7 #/
tdefine URE RLL 1 0.87 /% S.P., 1.5" thick, R-11.11 #/
fdefine URE R14 3 0.99 /% S.F., 2" thick, R-14.3 ¢/
#define URE 20 1.4 /% S.F., 2.5" thick, R-20 #/
fdefine URE R25 1.29 /% S.F., 3" thick, R=25 #/

* roofing instaliation *:

fdefine VENT REEAB 32.00 i* E.A., average roof vent installation cost */
#define SENGL . 0.80 /% S.F., standard asphalt, inorganic, class A %/
{define SENGL 2 0.85 '* S.F., organic, class C */
fdefine SHNGL 3 I.i5 % S.F., tulti-layered, class A */
fdefine SHNGL 4 1.20 ;* S.F., nulti-lavered, class C */
#define SENGL 5 1.60 i+ 5P, premium, multi-layered, class A #/
tdefine SE¥GL 6 .70 /* S.F., premium, pulti-layered, class C */
tdefine FELT i  0.0935 % S.F., glass fibered, #15, no mop */
idefine FELT 2 0.11%5 i* S.F., glass fibered, #43, base sheet */
fdefine FELT 3 0.075 /% S.F., asphalt felt, #15, no mop */
fdefine FELT ¢  0.1055 /% S.F., asphalt felt, #30, 2 sq/roll */
fdeine FELT 5  0.0975 /* S.F., tarred felt, organic, #15 #/
define FELT 6  0.i510 /% S.F., tarred felt, organic, #30 */
{define MOPPING 0.1.80 /¢ §.F., additional for mopping above felts %/
* 3lupinun flashing, mill finish #/
#define FLSENG 13 2.24 ;% S.F., 013" thick */
$define FLSZNG .6 2.29 * S.F., .0l6" thick */
tdeline FLSANG 19 .64 /% S.F., .019" thick */
ddefine FLSENG 32 2.79 % S.F., .032" thick #/
fdefine FLSEXG 40 3.37 /% S.F., .040" thick #/
ide*ine FLSENG 50 3.70 % S.F., .050" thick #/
* 3[UTINUE QuTTers, $TOCK units ¢/
#deiine GUTTR AL @ 3.40 * L.P., S" box, .027" thick, plain #/
ilefine GUTTR AL 2 3.62 i+ [LF., 5" box, .032" thick, plain */
* stainless steel qutters */
#decine GUTTR SS 4 ".10 * L.F., half round or box, 4" wide #/
#define GLTTR SS 5 T.40 * L.F., half round or box, 5" wide #/
* qaivanized steel qutters t/
fdaline GUTTR GS I 3.07 /* L.F., half round or box, 28 ga. 5" wide, plain */
o~y #define GLTTR GS 2 3.2: /* L.P., half round or box, 26 ga. 5" wide */
b\ J4ef ne SETNG CP 5.30 /* SF. cedar plank roof ceck, 3" thick #/
- leiine SETNG OF 4,34 /* SF. douglas fir roof deck, 3" thick #/
[ T feiine SITNG E 4.2 + SP. Benlock roof deck, 3" thick */
;.-_‘.‘.-‘_ tdefine SETNG CDX . 0.6 * SF. plywood, CDX, 5/16 thick */
Py ldefine SATNG CDX 2 0,72 % SF. 3/8 thick #/
- derine SITNG (DX 3 0.86 * SF, 1;2 thick ¢/
L {derine 33TNG CDX 4 6.93 *+ 5P, 5/8 thick %/
> fdefine 33THG 116 o7 * SP. 1x6 boards, horizontal */
P idefine SETNG (X6 D .76 * SF. 1x6, diagonal %,
e feline SHTNG 1XB  1.54 * SF. 1x8 bpoards, horizontal #/
L ldetine SHING X8 D .67 * SP. 1x8 boards, diagonal */
~--'.::;- * fpamsDouts
St:,: fdetine DWNSPT AL . 2.03 * L.F., Aluninum, 2x3, .020 thick, embossed #/
o
e
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., Aluminum, 2x3, .024 thick, enameled #;
., Galvanized, 2x3, 28 ga., corrugated */
., Galvanized, 3x4, 28 ga., corrugated */

fderine DWNSPT AL 2
#define DWNSPT GS_i

2.01
1.98
}define DWNSPT GS_2 3.34

»
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* door replacement, Zlush #*/
* doors are assumed to be 3'-0" wide, 6-8" to 7-0" high */

fdefine EXT JOOR ¥D  165.00 /% BA. Ext. flush, solld, flush, birch 1-3/4" x 7' x 3' %/

Jdefine EXT DOOR MTL 170.00  /# EA. Comm. steel, 20 ga., hollow, flush, full panel, 1-3/4" x 3' x 6'8" #/
tdefine EXT DOOR NTL1 215.00  /* EA. Fire door, steel, 20 ga., flush, "B" label, 90 min., 3' x 6'8" ¢/
fdefine EXT DOOR ¥TL2 230.00  /* EA. Composite, 20 ga., flush, "B" label, 90 min., 3' x 6'8" 4/

#define EXT DOOR NTL3 295.00 ‘* EA, "A" label, ELS SV AN Vi

tdef1ine EXT #D F 175,00 /* EA. Wood, "B" label, 1 hour, birch face #/

#define EXT WD S 160.00 /* EA. Wood, birch, solid core, 1-3/4" thick #/

ddefine INT STL 2 6 155.00 /% EA. Steel, hollow core, 1-3/8" x 2'6" x 6’8", 20 qa #/

#define INT FRE 2 6 195.00 '+ EA. Steel, "B" label, 90 win., 2/6" x 6’8", 20 qa */

fdefine #D FRE 2 6  140.00 /* EA. Wood, "B" label, 1 hr., birch face, 2'6™ x 6'8" %/

tdefine INT PRE 2 68 81.00 ;% EA. Wood, interior, hollow, pre-hung, 1-3/8" x 2'6" x 6'8"%/

tdefine INT PRE 2 6S 160.00 /* EA. Wood, interior, solid, pre-hung, birch, 2/6" x 6'8" #/

define INT JOOR LE 83.00 /% EA. Wood, int., 7 ply, hollow, flush, lauan face, arch., 3' x 6'8" #/
Jdefine INT_DOOR BE 91.00 /% EA. birch face, t/
#define INT DOOR LS 110.00 ‘+ EA, Wood, int., 5 ply, particle core, flush, lauan face, 3' x 6'8" %/
tdefine INT DOOR BS 125.00 /% EA. . birch face, */
#deine IXT DOOR 3F 175.00 i* BA. Wood, 3 ply stile, "B" label, 1 hr., birch face, 3' x 7' #/
#define INT DOOR OF 200.00 /* EA. oak face, 3' x 7' #/

ot

+ frages are <aken at 17 1.f. per single door, 20 l.f. for double */

ldefine EXT FRM WDP  76.67 /% EA. exterior frage, pine frame, trim, 5-3/16" deep, single #/
fdefine EXT FRM _WDPD 90.20 /* A, same, for double doors */

fdefine EAT FRM 18 91.00 '+ A, steel, knock down, single, 18 ga. %/

$define EXT FRN 18D 105.00 /* EA. steel, knock down, double, 18 ga. */

tdefine EXT FRM Di8 100.00 /% EA. steel, drywall, single, 18 ga. */

#dezine EXT FRM DI8D [i5.00 % EA, steel, dryvall, double, 18 ga. #/

fdeiine EXT FRM D16 110.00 ‘* FA. steel, drywall, single, 16 ga. */

fdefine EXT FRM Di6D 125.00 ;% EA. steel, drywall, double, 16 ga. */

fdeZine EXT FRM #DO  90..0 /% EA. exterior frame, oak frame, tris, 5-3/16" deep, single #/
tdefine EXT FRM_WDOD 106.00 /% EA. same, for double doors */

fdeline INT FRM WP 51.34 /% BA. intarier, nine frawe, 11137 v 4-0/16" desp &/

fdefine INT FRM WO  59.i6 '+ EA, interior, oak frame, */

fdefine INT FRM WPD 60.40 i+ A, interior, pine frame, double, 11/16" x 4-9/36" deep */
tdefine INT_FRN WOD 69.60 i+ EA. oak frame, */
fdefine WTER STRP W 44.00 ' EA. Avg. weather stripping, ext. wood door #/

#deZine WTER STRP X 250.00 ;% EA. Avq. weather stripping, ext. metal door ¢/

* Door hardsare is “aken as a percentage within the program %/
*  iqaln, these parameters are easily changed within the */
+  header file, and recompiled */

fdefine EXT ZARD P 1.00 # EA. Avg. 100% of each exterior door */
fdefine INT FARD P 0.10 /% EA. Avg. 10% of each interior door #/
{define DOOR_PNT "6.80 * EA. Oilbase, primer, one coat, brush, both sides #/

-

iindos replacement includes installation, frame, screen, and #/
exterlor “rim. An option to remove and reset */
éindov W1%hin wall--defined in demolition section#/

- w

-

douple hung, 1verage quality, wood #/
#define DB WD 23 140.00 /4 EA. insulating glass, 2' 1 3' ¢/
fdefine DE WD 2X3  110.00 /% EA. standard qlazed, 2’ x'3' ¢/
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E': idefine DEI WD 3X4  165.00 * EA, insulating glass, 3" x 4’ #/

e define D4 WD 3X4  135.00 *+ EA. standard glazed, 3’ x 4’ ¢/

o Hefine DEI WD 4X4  180.00 * EA. insulating glass, 4' x 4'6" #/

fdetine DB WD 4%4  160.00 * EA. standard glazed, 4' x 4'6" #/

+ doudle hung, premiur quality, plastic clad, wood core, insulating glass */

PN fdeiine DB PL2X3  170.00  ,* EA. 26" x 3' %/
Ef:;j: tdefine DE PL 3X3  200.00 /% EA. 3’ x 3'6" #/
_jQ}. fdefine 25 PL3X&  220.00  * EA. 3' x 4’ %
- fdefine DE PL 3X4 6 230.00  /* EA. 3' x 46"/
tdetine DB PL X5  240.00 *EA. 3 x5 %/
e }define DB PL 3X6  285.00 * FA. 36" x 6' &/
’f_\.‘: - T
:;; : * double hung, deluxe quality, metal clad, wood core, insulating glass #/

s fdefine DB NTL 243  205.00 % EA. 26" ¢ 3' &/

- Jdesine D8 NTL 3Y3  235.00 % EA. 3' x 316" #/

aix fdefine D5 NTL 3X4  255.00  /# EA, 3’ x 4' #/
Idezine DE MTL 3X4 6 270.00  t EA. 3' x 476" &/
fdefine DB NTL 3%5 315.00  (# EA, 3' x 5' #/
ldefine DR NTL 3X6  335.00  * EA, 36" x 6 4/

* Casement, average quality, bldrs. model, wood */

fdefine CS WD 243 150.00 * EA. 2' x 3' high, standard glazed */
tdefine CS #D 24 175,00 4 EA, 2' x 4'6" high, standard glazed #/
fdefine CS WD 256  230.00 * PA. 2' x 6' high, standard glazed */
fdefine CSI WD 2X3  185.00 /4 EA. 2' x 3’ high, insulating glass #/
tdefine CSI ¥D 2X4  215.00 /# EA, 2' x 4'6" high, insulating glass #/
tdefine CSI WD 2%6  300.00 /% BA. 2' x 6 high, insulating glass #/

t Casement, preeium quality, plastic clad, wood core, insulating glass #/
fdefine CS PL 2X3  185.00 RN 20 X 3w
tdefine CS PL 2X4  205.00 *EA 20 x4
tefine CS PL 215 235.00 # A2 x5/
fdefine C3 PL 2¥6 275,00 it BAL 2 X 6 ¥

S + casement, deiuxe quality, metal clad, wood core, insulating glass */
] fdefine S MTL 203 220.00 *EA. 2 X 3

fdeZine C5 MTL 2X4  245.00 tEN, 20 x 4 ¥/
fdezine €5 WTL 215 270.00 W BA 2 x5 %)
tdeiine CS MTL 246 325.00 tRA. 2 X 6 ¥
> * windov hardeare -- includes latch and handle, surface mounted */
' ietine AL 3ARD  26.°0 s+ BA. Aluminun #/
fdefine 3R JARD 27.25 /* EA. Bronze #/
tdefine CE JARD  26.95 /t EA. Chrome #/

+ 5indov trim and weatherstripping */

g {define INC_WTHR 5..00

A, linc window veatherstripping ¢/
fdefine 3RNZ WTER 64.00 EA. Bronze windov weatherstripping #/
.{i. tdeiine iNL WTIR 40.00  + EA. Vinyl V strip vindov weatherstripping #/
"y 1define TRIM WNDW 37.00 -+ EA. Average vindow trim cost ¢/
s ddetine wNDW _PNT5 21.05 ,+ EA. Exterior side only, oilbase, primer, one coat, brush */

Vel

1y

* ¥1ll Installation *;

* St.d installation includes double top plate, single bottow plate, taping, #/
-+ finishing, 1insulation, and painting both faces. Wall facing is not included ¢/
+ Basically 3 system cost, assuaing #all is finished both sides #/
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s fdefine STUD2X3 8 16  3.20  /* SF. 2" x 3" studs, 8' high, 16" 0.C. ¥/
.:: {define STUD2X3 8 24  3.00  /# SF. 24" 0.C. #/
P n tdefine STUDZX3 10 16 3.05 /% SF. 10’ high, 16" 0.C. #/
’( . define STUDZX3 0 4 2.88 /% SF. 24" 0.C. #/
#define STUD2X4 8 ‘6 3.25 /* SP. 2" x 4" studs, 8' high, 16" 0.C. #/
R ldetine STUD2Y4 8 2¢  3.05  /* SF. A" 0.C. ¥/
i :. fdefine STUD2X4 10 16 3.09 /* SF. 2" x 4" studs, 10’ high, 16" 0.C. #/
- tdefine STUD2X4 10 24 2.91  /# SF. 24" 0.C. ¥/
., fdefine STUD2S 2 24 2.83 /% SF. 25 qa. metal studs, 2.5" wide, 24" 0.C. #/
e tdefine STUDZS_}_M 2.89 * SF. 3-5/8" vide, 24" 0.C. */
) fdefine STUD25 2 16 3.00  ,* SF. 2.5" vide, 16" 0.C. ¢/
. tdefine STLD25 3 16  3.08  * SF. 3-5/8" wide, 16" 0.C. #/
i & ddefine STC20 2 24 2.96 /* SF. 20 ga. metal studs, 2.5" wide, 24" 0.C. #/
12 fdefine STUD20 3 24 3.15 /% SF. 3-5/8" yide, 24" 0.C. #/
' {define STUD20 2 16 3.17 /* SF. 2.5" wide, 16" 0.C. %/
\: {define S“UDZO 316 3.40 * SP. 3-5/8" wide, 16" 0.C. #/
S + Gypsup wallboard facing for above stud system. 1 SF. is doubled for #/
v + compenstation for noth wall faces #/
i tdeine GIP 5 8S 1.20 /% 2#SP. Gypsup dryall, 5/8" thick, standard #/
i tdefine GYP_5_8F 1,26 /% 2xSF, fire resistant #/
j_‘;’. fdefine GiP_5 8w 1.38  /# 2#SF, water resistant #/
o tdefine GYP @ 25 1.4 /% aSE. 1/2" thick, standard #/
° ldefine GYP_. 2F L2200 h eSE, fire resistant #/
Ry fdefine GYP_ . 2W 1.28 ;% 2#SF. water resistant #/
Ao tdefine GIP 3 8VS 5.23 ;% 2*SF. 3/8" thick, vinyl faced, standard #/
-:.:- fdefine GiP 5 8\F 5.43 J* 2%SF. 5/8" thick, vinyl faced, fire resistant #/
:{“ * Movadle office partitions, dewountable, */
- * no deduction for door openings, add for doors */
( }define PRTN AR S 19.50  +# SP. Avq., Air wall, cork finish, semi-acoustic, 1-5/8" thick */
e fdefine PRTN ATR A 2..00 /% SF. Avq., Acoustic, 2" thick ¢/
- tdeine PRTN GiP L 2.97 /% SF. Gypsum, laminated, 2-1/4" thick, painted two sides #/
‘-j:' fdefine PRTY GiP A 3.63 /% SF. Acoustical, 3" thick, painted two sides #/
N fdefine PRTN DRY ¥ 3.08 * SF. Vinyl clad drywall on 2-1/2" metal studs */
T fdefine PRTY DOORS  379.00 * SF. Additional for each door -- hollovw metal %/
)
' *+ ceiling installation ¢,
: * dryaall, gqyosup plasterdoard, on ceiling, taped and finished */
v fdeiine CLNG JR{SI 0.97 /* SF. Standard, 1/2" thick, */
L fdefine CLNG DRYS2 1.05 /% SP, 5/8" thick, */
° fdefine CLNG DRYFL -.01 /% SP. Fire resistant, 1/2" thick */
- 1deline CLNG 2RVF2 1.06 /% SF. 5/8" thick #/
~.::~ #deline CLNG DRYML ..05 /% SP. Water resitant, 1/2" thick %/
e Jdetine CLNG DRYW2 l.i2 asE 5/8" thick */
‘-f' * Lath & plaster, furring, suspended ceilings, 1nclud1nq carriers #/
po tdefine CLNG PPN : 2.10 /% SF. 1-1/2" carriers, 24" 0.C., 3/4" channels, 16" 0.C. #/
@ #define CLNG FRNM 2 79 % SF. 24" 0.C. ¢/
- {desine CLNG FRM 3 233 * S 1-1/2" chamnels, 16" 0.C. #/
ldetine CLNG PRM 4 1.97 /% SF. 24" 0.C. ¢/
-;':- define CLNG PRM 5 2.30 /% SP. 2" carriers, 24" 0.C., 3/4" channels, 16" 0.C. #/
#def1ne CLNG FRM 6 .96 % SF. 24" 0.C. ¢/
= ldezine CLAG_PRN 7 2.5 /v SP. 1-1/2" channels, 16" 0.C. #/
. Idef ine CLNG FRN 3 2.14 /% SF. 2" 0.C. ¢/
.::\.
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:;: * Ceiling tile, stipled, cemented or installed on suspension system */

s * 12" x 12" or 12" x 24", not including furring #/

N {define CLNG TLENF! 1,88 % SF, Mineral fiber, plastic coated, 5/8" thick #/
" fdefine CLNG TLENF2  1.36 '+ SF. 3/4" thick #/

. fdefine CLNG TLENFFl  ..86 /¢ SP. Mineral fiber, fire rated, plain faced, 3/4" thick #/
:i“ fdefine CLNG TLEMPP2  1.97 /% SP. plastic coated face, 3/4" thick */
DN #define CLNG_TLEWF: 222 /% SF. Wood fiber tile, 1/2" thick #/

:jg idefine CLNG TLEWF2  1.48  /# SE. 3/4" thick #/
s

* Suspended icoustic ceiling boards, not including suspension system #/
{define CLNG PNLF . 0.66  .* SF. Fiberglass poards, file faced, 2 x 2' or 2’ x 4', 5/8" thick #/

? {define CLNG PNLF 2 59 % SF. 3/4" thick */
o fdeline CLMG_PALG .59 * SF, Glass cloth faced fiberglass, 3/4" thick #/

a ideZine CLNG PXLG 2 2.06  * SF. 5/8" thick #/

e fdefine CLNG_PALA : 129 * SF. Mineral fiber boards, aluminhum faced, 24" x 24", 5/8" thick #/
el tdefine CLNG PNLS . 0.66  '* SF. standard faced, t/
) tdefine CLXG PXLP .  1.03  '* SF. plastic coated face, J
! fdefine CLNG PNL2 . 0.70 '+ SF. 2 hr. rating, 5/8" thick #/

* S.soension systems for hoards and tile listed above */
#dezine CL¥G SUSP2X4  0.72 /* SF. Class A suspension system, T bar, 2' x 4’ qrid ¥/
teZine CLNG SUSP212  0.82 s+ SF. 2"y 2' grid +/
{eline CLNG SUSP: : .00 s* SF. Concealed I bar suspension system, 12" module #/
ideline CLNG CARRIER .6" /% SF. Additional for 1-1/2 carrier channels, 4' 0.C. */
fdeline CLNG ADD LT .28 ‘t SF. Add to carriers if recessed lighting fixtures #/

OO o

* Zlogring imstallation

* Carpeting, coepercial qrade, cemented #/

fdeiine CRPT A26 2.09  /* SF. Acrylic, 26 oz., light to medium traffic #/
fdeiine CRPT A3S 273, SE 35 0z., pedium to heavy traffic #/ !
fdeline CRPT N15 2.49 . * SF. Nylon, non anti-static, 15 oz., light traffic #/ i
fdeine CRPT N22 1,85 /* SP. Xylom, with anti-static, 22 oz., pedium traffic #/ .
fdefine CRPT N26 2.1 ,* SF, 26 0z., heavy traffic ¥/ b
fdel1ne CRPT 528 2.66 % SF. 28 0z., heavy traffic */ 4
deline CRPT F3 2.30  ;* SF. Tile, foam backed, needle puncted */ 5
define CRPT 436 4.22 /% SF. Wool, 36 oz., medjum traffic */ 1
tdezine C2PT 442 §.22 S, 42 oz., heavy traffic #/ :
* Fadding, average Costs * 1
1dezine PAD 2 0.5 .+ SF. Sponge rubber cushion */ X
{deline PAD F 0.58 # SP, Pelt, 32 0z. to 56 07. */ “
fdeline P10 3C 0.65  /* SF. Bonded urethane, 3/8" thick #/
fdeline BAD PU J.48  /* SP. Prime urethane, 1/4" thick %/ <
<
* lesilient tile ¢ .
fdeline ASPY TLE 3 L /* SF. Asphalt tile, on wood subfloor, 1/8" thick, color qroup B #/ ;
fieline ASPE TLE .5  /* SE color groups C & D ¢/ !
fiefina POLY FLRL 2.8 /% SP. polyethelyne, rolls, nylon action surface, 1/8" thick, ne base incl. &/ d
#deline POL! FLR2 3.7% % SF. 1/4" thick, t/
fdezine POLY FLR3 4.80 ‘% SF. 3/8" thick, ¥/ ;
.- fdesine 7UBBR . 3.08 % SP. Rubber sheet goods, 36" wide, 1/8" thick #/ .
- fdefine 2UBBR 2 3.92  /* SE. 3/16" thick */
k_: #define FUBBR 3 4.26 /* SP, 1/4" thick #/
k- f1efine NYL TLE . 1.40 * SF. Vinyl composition tile, 12" x 12", 1/16" thick %/
L tdefine N{L TLE 2 187 4 SF, embossed, 12" x 12", 1/16" thick #/
- {define "Nl TLE 3 187 4 SF. arbelized, 12" x 12", 1/16" thick #/
ol ldefine N7L TLE 4 150 /% SE. plain, 12" x12", 1/16" thick #/
rﬁ-f fdefine NYL TLE 5 .66 % SF. enhossed, 12" x 12", 3/32 thick #/
- idezine N{L_TLE 6 175 JHSE. parbelized, 12" x 12", 3/32" thick #/
-
N
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fdefine VN{L_TLE "
#define VNYL _SHT . .
fdefine VNYL SET 2 3.12
tdefine VNYL SHT 3 3.76
tdefine VNYL_SHT 4

* Cerapic tile -- floor %/

tdefine TILE FLR ! 4.63
tdefine TILE FLR 2 4.85
fdefine TILE FLR 3 4.45
{define TILE FLR 4 6.25
Hdefine EPOXY 1.09

« Cerarpic tile -- salls r,

{define EPOXY WALL 0.91
idefine TILE WALL I 3.89
fdefine TILE_WALL_2 4.17
#define TILE WALL 3 4.20
{define TILE WALL &  6.55
#define TILE WALL 5 6.75
tdefine TILE_ WALL 6 9.65
{define *ZLE WALL ° 4.2¢

/’i
/%
/i
/%

/%

/’*

/l

/%

k
r’/ *
/*
/
/4
%

2
/' L]

SF.
SE.
SE.
SF.
/* SF.

SF.
SF.
SF.
SF.
SF.

SF.
SF.
SF.
SF.
SF.
SF.
SF.
SF.

'+ Refinishing of old wood floors #/

tdefine NAX RENSE 2.67
fdetine NIN RFNSE 112

*+ s1ding installation */

tdefine SDNG_WDC_L 2.76
fdefine SDNG WDC 2 2.92
define SDNG WDC 3 2.64
fdefine SDHG_WDC_4 2.62
fdefine SDNG_#DP i 1.48
define SDNG HDP 2 057
fdefine SDNG_ TALE . 2.06
tdefine SDNG ALE 2 2.17
fdefine SDNG ALZ 3 2.10
define SONG ALH 4 2.21
#define SONG_ALE 5 194
#define SDNG_ALE 6 2.07
fdefine SDNG ALE ° 1.96
tdefine SDNG AL 8 2.08
#def1ne SCNG_ALBB 2.33
idefine SDNG STL i i.68
tdefine SDNG STL 2 1.60
ddefine SDNG_ »N{L S .73
fdefine SONG VNYL SI 2.00
tdefine SDHG WNIL C9  4.07
tdefine SDNG VN1L Ci2  5.i0
#define SDNG VNYL Pl 2.73
}define SDNG_NYL_ P2 3.5%
bdefine SONG NIL PI  5.15
Idefine SDNG VNIL P12 7.40

+ Exterior siding, paint */

{define XSTL_PNT B 0.79
tdefine XSTL PNT S 0.48
fdefine XCLP PNT B 0.74
{define XCLP PNT S 0.51
P A
._. e
r- ‘,\J' 4 .-/' .

[*
‘”
/

/k
/t
/%
/*

/i
/i
/t
/%

SE.
SF.

SF.
SP.
SF.
SF.
SF.
SF.
SF.
SE.
SF.
SF.
SF.
SF.
SF.
SF.
SF.
SF.
SF.
SP.
SF.
SF.
SF.
SF.
SF.
SF.
SF.

SF.
SF.
SF.
SF.

plain, 12" x 12", 3/32" thick #/

Vinyl sheet goods, backed, 0.070" thick, average cost #/
0.093" thick, average cost #/

0.125" thick, average cost #/

0.250" thick, average cost #/

Porcelain type, random color blend, 1" x 1" #/

2" x 2" or 2" x 1", thin set %/
Natural clay, random or uniform, thin set, color group 2 #/
Pregrouted sheets, 2 sf. sheets, urethane adhesive, unqlazed #/
additional for epoxy grout, average cost */

Additional for epoxy grout */
Walls, interior, thin set, 4-1/4" x 4-1/4" tile #/
6" x 4-1/4" tile %/
6" x 6" tile #/
Crystalline glazed, 4-1/4" x 4-1/4" tile, wud set, plain #/
4=1/4" x 4-1/4" scored tile, mud set, plain #/
1-3/8" squares, */
Pregrouted sheets, 4 sf. sheets, silicon grout */

gaxinue cost #/
pinimup cost */

Wood, cedar bevel, short lengths, A grade, 1/2" x 6" #/
172" x 8" ¢/
3' to 16' lengths, clear grade, 3/4" x 10" */
B grade, */
White pine, rough sawn, 1" x 8", natural */
stained */
Alurinum, horizontal, colored clapboard, 8" or 10" wide, plain */

insulated */
8" embossed, painted */
insulated #/
12" painted, smooth #/
12" insulated, %/
12" embossed, painted #/
insulated */
Aluminum, vertical board and batten, colored, non-insulated */
Steel siding, beveled, vinyl coated, 8" wide #/
10" wide #/
vinyl siding, solid PVC panels, 8" to 10" wide, plain #/
insulated #/
.090" thick #/
.120" thick #/
Plat vinyl sheets, with fibers, colored, 1/16" thick %/
1/8" thick #/
Insulated sandvich panels, 1/16™ skin, 1" thick %/

Corrugated vinyl sheets,

1-1/2" thick #/

Steel siding paint, oil base, primer or sealer coat, 2 final coats, brushed #/
spray */

Texture 1-11, or clapboard, oilbase, primer, paint, 2 final coats, brush */
spray t/
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* stair installation */

#define RSR BEECH 8.40 /% LF. Riser, heech, 3/4" thick, x 7-1/2" high #/

o Idefine RSR _FIR 5.0 [t LP. tir, J

o, tdefine RSR OAK 7.50 /% LF. 0ak, */

:&5: fdefine RSR_PINE 5.05 /% LF. pine, ¥/

n{tg define TRD 9 3 30.00 /% EA. Treads, oak, 1-1/16™ x 9-1/2" wide, 3’ long %/

o %t ddefine TRD_I! 3 33.00 /* EA. 11-1/2" wide, 3' long %/
#define TRD 9 4 37,00 /* EA. 9-1/2" wide, 4' long */

B #define TRD 11 6 58.00 ;% EA. 11-1/2" wide, 4' long */

ol , .

E: A * lighting installation, includes lamps, mounting hardware, and connections #/

SN

% ¥ + Fluorescent, Cool White lamps, ceiling, rapid start #/
#define LGET INT RI 91.00 /% EA. Acrylic lens, recess mounted, 1'W x 4'L, two 40 watt #/
#define LGET INT 2 105.00 /% EA. 2'W x 2'L, two U40 watt */
#define LGET INT R3 215.00 /* EA, 2'W x 4'L, four 40 watt */
Mefine LEAT I¥T Si 85.00 '+ EA. Acrylic lens, surface mounted, hinged & latched, 1'W x 4'L, two 40 vatt #/
ldefine LGHT INT S2 2:0.00 /% EA, 2'W i 2'L, two U40 wvatt ¥/
tdefine LGET INT S3 225,00 i EA. 2'W x 4'L, four 40 watt */
fdefine LG3T INT STL  55.00 .+ EA. Strip fixture, surface mounted, 4' long, one 40 watt */
fdefine LGHT INT ST2 58.00 /# EA. two 40 watt */
ldefine LGHET INT ST3  78.00 /* EA, 8' long, one 75 watt, slimline #/
tdefine LGET INT ST4  88.00 /* EA. two 75 watt, slimline */
#deiine LGHT INT Pl 105.00 ;* EA. Pendent mounted, industrial, white enamel, 4’ long, two 40 watt #/
tdeZine LGET_INT P2 140.00 /* EA. 4' long, two 60 watt, high output #/
fdefine LGET INT_P3 150.00 % EA. 8’ long, two 75 watt, slimline */

+ ncandescent, zeiling, recess mount2d, prewired */

ddefine LGET I¥C 10OR
tdefine LGET NC ISOR
{define LGET INC 300R
fdefine LGAT INC 100S
fdefine LGET INC 2003

= Track lighting *;
{define LGAT TRK iX4
{define LGHT TRK 1X8
ddefine LGET TRK_3X4
#define LGET_IRK 3X8

+ 2es1dential fixtures
fdeline LGET RES 150P
{deiine LGET RES CIRC
tdesine LGET RES 2YU
#4eine LGET RES CAB
{define LGET RES WALL

t [iterior fixtures, #1th lamps */

fdefine LGHT EXT §
fdefine LGHT EXT MVi’5
{define LGHT FXT MV200
ldefine LGET EXT LS35
fdefine LGET EXT L355
#define LGHT EXT 8S70
ddefine LGET EXT 85150

78,00
79,00
90,00
67.00
"1.00

"4.00
100.00
.00
£00.00

y
74.00
62.00
100.00
63.00
69.00

125.00
280.00
310.00
240.00
325.00
360,00
375,00

WW‘WWWMW"--WW— O T T T

* gust take 1nto account floor-floor ht. determine number of risers #/
* and the number of treads #/

i*
’t
iR
;

/t

/‘i

ik
/%
/t

/*

/t
/4
/4

/*

it
/%
.’i
/%
/’t
It

2]

PA. Round alzak reflector, 100 watt #/
150 watt */
300 watt #/
. Square glass lens w/trim, 100 watt */
200 watt */

BPRRE

. Track, ome circuit, 4' section #/
8' section */
three circuits, 4’ section #/
8' section %/

ERER

-

EA. Pendent globe with shade, 150 watt #/
PA. FPluorescent, interior, surface, circline, 32 watt and 40 watt */
EA. 2! x 2!, tuo U40 wvatt */

EA. shallow, under cabinet, two 20 watt */

EA. Quartz, 500 watt */

EA. Wall pack, mercury vapor, 175 watt #/

EA. 250 watt */

EA. low pressure sodium, 35 watt %/
EA. 55 watt */
EA. high pressure sodium, 70 watt #/
EA. 150 watt #*/

* Floodlights wiht ballast and lamp, pole mounted, pole not included ¢/
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| :§ ldefine LGAT EXT PLDL 540.00 /* EA. Low pressure sodiums, 55 #att #/

: ! ddefine LGHT EXT FLD2 640.00 /% EA, 90 vatt */

|}

(‘G /* Exit and emergency lighting #/

- #define EMGNCY SX 79.00 /* EA. Bxit light, ceiling or wall mount, incandescent, single face ¢/
define EMGNCY DX 86.00 /* EA. double face #/

/* Epergency light units, battery operated, twin sealed beam, 25 watt, 6 volt ea. ¢/
fdefine EMGNCY 25WL 280.00 /* EA. Lead battery operated #/
{define EMGNCY 25WNA  430.00 /* EA. Nickel cadmium operated */

;* plumbing costs are detereined by number of fixtures required */
/% piping costs estimated on percentage of fixture cost */

tdefine PIPE LOW 0.30  /* Thirty percent of total fixture cost -- lower limit #/
define PIPE BI 0.60  /#* Sixty percent of total fixture cost -- upper limit #/

% yater heater costs */

o~
o {define R ELE 10 240.00 /* EA. Residential, electric, glass lined, 10 gal. single element #/

.-‘_-_, tdefine R_GAS 20 300.00 /* EA. qas, glass lined, no vent, 20 qgal., single element #/
yOus tdefine C ELE 5 955.00 /* EA. Commercial, electric, 5 qal., 3 KW, 12 GPH #/

:\}.‘; {define R ELE 30 290.00 /* EA. Residential, electric, glass limed, 30 qal., double element */ |
° tdefine R_ELE 40 315.00 /* EA. 40 gal., #/ 1
o fdefine R_ELE_52 350.00 /* EA. 52.qal., Ji |

e fdefine R ELE 66 410.00 /* EA. 66 gal., */

sl tdefine R _ELE 80 475.00 /* EA. 80 qal., */ i
,,”1: fdefine R GAS 30 315.00 /* EA. Residential, gas, glass lined, 30 qal., no vent incl. */ !

U fdefine R GAS 40 330.00 /* EA. 40 qal., %/ ‘
pn ldetine R GAS 75 600.00 /* EA. 75 qal., 4/

( ddefine R OIL 30 910,00 /* EA. Residential, oil fired, glass lined, 30 gal., no vent incl. ¥/

b Hdefine R OIL 50 1175.00 /# EA. 50 qal., */
tdefine C ELE 50 1950.00 /+ EA. Commercial, electric, 50 qgal., 36 KW, 148 GP¥ ¢/

e fdefine C ELE 400  12500.00 /* EA. 400 qal., 210 KW, 860 GPH #/

A define € _GAS 75 955.00 /¢ EA. Commercial, gas fired, flush jacket, std. controls, 75 MBE, 63 GPH, no vent */
tdefine C_GAS_96 1950.00 /* EA. 96 MBH, 81 GPH J
tdefine C_GAS 200 2325.00 /* EA. 200 MBH, 192 GPH, 2/

) Idefine C 9IL 103 1625.00 /* EA. Commercial, oil fired, flush jacket, std. controls, 103 MBH, 116 GPE, no vent */
" tdefine C OIL 122 1675.00 /* EA. 122 MBH, 141 GPE, %/
fdefine C CIL 225 2825.00 /* EA. 225 MBH, 256 GPEH, %/

i+ drinking fountain costs for connection to cold water supply #/

* Wall sounted, non-recessed, Stainless steel, single bubbler */

{define WFTN NR ST 635.00 /* EA. No back #/

e tdefine WFTN_NR_SD 400.00 /* EA. Dual handle, wheelchair projection type #/
tdefine WETN NR SE 710.00 /* BA. Dual level for handicapped type */

/% Wall mounted, semi-recessed */

° ldefine WPTH SR MS 385.00 /* EA. Poly-marble, single bubbler #/
Y {define WFTN SR SS 425,00 /% EA. Stainless steel, satin finish, single bubbler #/

M
o : /* Wall mounted, fully recessed #/

e {define WPTB FR NS 520.00 /% EA. Poly-marble, single bubbler #/
o Idefine WPTN PR SS 455.00 /* EA. Stainless steel, single bubbler #/

. /t Floor mounted, pedestal type #/

- fdefine FFT¥ PD_ID 755.00 /* EA. Enameled iron, heavy duty service, two bubblers #/

v,
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#define FTN_ROUGH

* yater closet costs %/

180.00 /* EA. Rough-in, supply and waste, additional #/

/* Tank type, vitreous china, incl. seat, supply pipe with stop */

{define WC_WE TNK1 610.00
fdefine WC_WH_TNK2 430.00
{define WC_WH RGH 355.00
{define WC_FM_TNK! 500.00
tdefine WC_FN_TNK2 220.00
#define WC_FM RGH 350.00
tdefine #C_WH_BWL 345.00
fdefine WC_WH BRGH 385.00
* water cooler costs */
tdefine CLR WM _4NR 440.00
tdefine CLR WM 8NR 630.00
fdefine CLR WN_14NR  660.00
#define CLR_WM 8SR 610.00
Hdefine CLR_FN 4FL 425.00
tdefine CLR PM 8FL §95.00
* lavatory costs */
* With trin, #hite ¢/
fdefine LAV VNTY 20 200.00
fdefine LAV UNTY 26 230.00
ddefine LAV RGE \NTY 320.00
define (A 4B 16 275.00
tdefine LAY WE 20 200.00
fdefire LAV_RGE 425.00

* sink costs ¢/

» Laundry sinks, with trim #/

{define LSNX PRC 20 340.00
tdefine LSNK PRC 23 355.00
fdefine LSNK PL 185  145.00
tdefine LSNK PL 20S  :65.00
{define LSNK PL 36D 195.00
fdefine LSNK PL 40D 245.00
{define LSNK RGH 340.00

/t EA,
/¥ EA.
/* EA.
/Q
/t
/%
/
/i

ERERE

/i
33
,®

/t
Iz

peppee

it
r/t
/i
12 3

/t

EREREE

/% EA.

EA.
/% EA.
/* EA.
/% EA.

/* B
* B

* Sinks, with faucets and drain #/

{define SNK_PRC_248 285.00
fdefine SNK_PRC_30S 305.00
ddefine SNK_PRC 32D 360.00
Jdefine SNX STS 195 395.00
{define SNK_STS_25S 415.00
fdefine SNK STS 33D 465.00
{define SNK STS 43D 495.00
{define SNK_ENM 24S 225.00
{define SNK_ENM_32D 270.00
fdefine SNX RGE 340.00
* urinal costs ¢

fdefine URNL w8 C 495.00
tdefine URNL _WE _RGE 310.00

/t
/’t
/i
/i
/%
/I
/*
/*
/t
/%

EEEREREREES

Wall hung, one piece */
two piece, close coupled */
Rough in, supply, waste, vent, and carrier for wall hung WC's %/

. Floor mounted, one piece */

two piece, close coupled, water saver */

. Rough in, supply, waste, vent, and carrier for wall hung WC's #/
. Wall hung, bowl only, with flush valve, seat #/
. Rough in, supply, waste, and vent for single WC ¥/

. Wall mounted, non-recessed, 4 GPH */

8.2 GPH, dual height */
14.3 GPH, Y
seni-recessed, 8.1 GPH #/

. Floor mounted, flush to wall, 4 GPH */

8.2 GPH, dual height */

. Vanity top, porcelain enamel on cast iron, 20" x 18" #/

26" x 18" oval ¥/

. Rough in, supply, waste, and vent for above lavatories #/
. Wall hung, porcelain enamel on cast iron, 16" x 14", single bowl #/

20" x 18", single bowl ¢/

. Rough in, supply, waste, and vent for above lavatories ¢/

Porcelain enazel on cast iron, black frame, 24" x 20", single #/
24" x 23", single */
Plastic, on wall hanger or legs, 18" x 23", single #/
20" x 24", single #/
36" x 23", double */
40" x 24", double */

. Rough in, supply, waste, and vent for all laundry sinks */

. Kitchen, counter top, P.E. on C.I., 24" x 21", sinqle ¢/

30" x 21", single #/
32" x 21", double #/

. Stainless steel, self rimming, 19" ¥ 18", sinqle #/

25" x 22", single #/
33" x 22", double #/
43" g 22", double */

. Steel, enameled, with ledge, 24" ¥ 21", single #/

32" x 21", double #/

. Rough in, supply, waste, and vent for all sinks #/

. Wall hung, vitreous china, w/hanger and self closing valve #/

Rough in, supply, waste, and vent for above urinal */
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ddefine URNL STL C 605.00 /+ EA. Stall type, vitreous china, includes valve ¢/
#define URNL STL RGE  325.00 /* EA. Rough in, supply, vaste, and vent for above urinal */

/% BVAC rehabilitation costs -- systems cost per square foot #/

/% 0il fired hot water baseboard syster incl. boiler, */

/* fin tube radiation & all necessary pipings and fittings #/
tdefine OIL_WIR_! 6.80  /* SF. to 1000 sf. */

{define OIL_WIR_12 5.99 /% SF, to 1200 sf. &/
fdefine OIL WIR_16 5.78 /% SF. to 1600 sf. #/

tdefine OIL WIR 2 4.99 /% SF. to 2000 sf. #/
ddefine OIL WIR 3 3.96 /% SP. to 3000 sf. #/
tdefine OIL WIR 5 3.50  /* SF. over 3000 sf. */

i+ Gas fired hot water heater baseboard system incl. boiler, /
/+ fin tube radiation, and all necessary fittings and pipings #/
{define GAS WIR 1 6.03 /% SF. to 1000 sf. */
tdefine GAS WITR_12 5.3  /* SP. to 1200 sf. #/
define GAS WITR 16 5.31 /% SF. to 1600 sf. */

fdefine GAS WTR 2 4.72 /% SF. to 2000 sf. */
tdefine GAS WIR 3 3.99 /% SP. to 3000 sf. */
#define GAS WIR 5 3.7 /% SF. over 3000 sf. %/

/* 0il fired, forced hot air sys. incl. furnace, ductwork, #/
/% registers, and all necessary hookups #/

define OIL AIR 1 3.64 /% SF. to 1000 sf. #/

tdefine OIL_AIR 12 3.21 /% SP. to 1200 sf. #/

idefine OIL_AIR_16 2.67 J* SF. to 1600 sf. */
fdefine OIL_AIR 2. 3.12 /% SF. to 2000 sf. %/

ddefine OIL AIR 3 2.53 /% SP. to 3000 sf. #/

tdefine OIL_AIR5 2.56 /% SF. over 3000 sf. #/

/* Gas fired, forced hot air sys., incl. furmace, ductwork, */
/* registers, and all necessary hookups */

}define GAS AIR 1 2.96  /* SP. to 1000 sf. #/

Hdefine GAS AIR 12 2.64 /% SP. to 1200 sf. #/

fdefine GAS AIR 16 2.50 /% SF. to 1600 sf. #/

tdefine GAS AIR 2 2.77 /% SP. to 2000 sf. #/
{define GAS AIR 3 2.25 /% SF. to 3000 sf. */
tdefine GAS AIR S 2.12 /% SP. over 3000 sf. #/

/% 0il fired, heating and cooling, forced air sys., incl. furmace, #/
/% ductwork, registers, and all necessary hookups #/

Hdefine OIL_2AIR_1 5.23 /% SP. to 1000 sf. #/

{define OIL_2AIR_12 4.93 /% SF. to 1200 sf, */

fdefine OIL 2AIR 16  3.72  /# SP. to 1600 sf. #/

{define OIL_2AIR 2 4.03 /% SF. to 2000 sf. %/

{define OIL_2AIR 3 3.36 /* SF. to 3000 sf. #/

define OIL_2AIR 5 3.03  /* SF. over 3000 sf. */

/% Gas fired, heating and cooling, forced air sys., incl. furnace, */
/* ductvork, registers, and all necessary hookups ¢/

{define GAS 2AIR 1 4.56 /% SF. to 1000 sf. #/

ddefine GAS 2AIR 12 3.97 /* SE. to 1200 sf. ¢/

fdefine GAS 2AIR 16  3.54  /+ SP. to 1600 sf. #/

#define GAS_2AIR_2 3.68 /% SF. to 2000 sf. */

tdefine GAS 2AIR 3 3.08 /% SP. to 3000 sf. #/

fdefine GAS_2AIR 5 2.87 /% SF. over 3000 sf. #/

/* electrical rehabilitation costs #/
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% outlet boxes %/

Hdefine BOX_OCT ¥ 14.60  /* EA. Pressed steel, octagon, 4" #/

tdefine BOX SQR N 16.30 /% EA. square, 4" ¥/

#define BOX CVR M 4,72 /% EA, covers, blank */

fdefine BOX_SWB N 12,40 /* EA. switch box */

fdefine BOX_RND P 13.45 /¢ EA. Plastic, round, 4", w/2 rounting nails, bar hanger mounted */
#define BOX SQR P 12.90 /% EA. square, 4", w/2 mounting nails */

#define BOX SWB P 10.60 /% EA. switch box, w/2 mounting nails, 1 gang #/

* Jlring devices */

Jdefine SWITCE :5 12.00  /* EA. Toggle switch, quiet type, single pole, 15 amp #/
fdefine SWITCE 20 18.40 /% A, 20 amp */
jdefine SWITCE 3W 19.45  x A, 3 way, 15 amp #/
fdefine SWITCH 4w 40.00 /% EA, 4 vay, .5 amp ¥/
tdefine RECPTCLE 15 11.35  /* EA. Receptacle, duplex, 120V grounded, 15 amp */
tdefine RECPTCLE 20 17.70 /% EA. 20 amp */
fdefine PLATES 1G 5.80  /* EA. Wall plates, stainless steel, 1 qgang #/

#define PLATES 26 10,10 /% EA, 2 gang */

* safety switches #/

t General duty, 240 volt, 3 pole, fused ¥/
tdefine SAFETY 30 120.00 /% EA. 30 amp */
fdeline SAFETY 60 185.00 /% EA. 60 amp %/
tdefine SAFETY 100 255.00 /* EA. 100 amp #*/
fdefine SAFETY_200 450.00 /* EA. 200 amp #/
{define SAFETY_400 830.00 /* EA. 400 amp #/

* conduis %/
* Conduit o i5' high, includes two termimations, 2 elbows, */

* and 10 beam clips per 100 L.F. ¢
#iefine CON1X2 INC 3.31 /* LF. Steel intermediate conduit (INC), 1/2" dia. #*/

tdefine CON3X4_INC .13 /% LF. 3/4" dia. %/
tdefine CON1_IMC 4,92 /* LF. 1" dia. ¥/
$define CON11X4 INC 5.50 /* LF. 1-1/4" dia. %/
idefine COKN11X2_INC 6.15 /* LF. 1-1/2" dia. #/
tdefine CON2_INC 7.65 /* LP. 2" dia. ¥/
{define CON21X2_IMC 10.40 /* LF, 2-1/2" dia. ¥/
idefine CON3 IXC 14.00 /% LP. 3" dia. #/
{define CON31X2 INC 15.65 /* LF. 3-1/2" dia. ¢/
ldefine CON1X2 EMT 1.97 /% LP. Electric metallic tubing (ENT), 1/2" dia. */
#define CON3X4 EMT 2.58 /% LF. 3/4" dia. */
fdefine CONi ENT 3.08 /% LP. 1" dia, #/
tdefine CONIiX4 ENT 3.76 /* LF. 1-1/4" dia. ¥/
fdefine CONilX2 EMT 4.32 /¢ LF. 1-1/2" dia. */
tdefine CON2_EMT 5.15 /* LF. 2" dia. %/
fdefine CON21X2_ENT 7.9% /* LF. 2-1/2" dia. */
{define CON3_EMT 9.75 /% LF. " dia. ¥/
tdefine CON31X2 ENT 11.35 /* LF, 3-1/2" dia. ¥/

+ panelboards */

* §QOB, #ith 20 amp, i pole, bolt on circuit breakers */

#define ¥Q0B 3_10 560.00 /* EA. 3 wire, 120/240 volts, 100 amp main lugs, 10 circuits #/

{define ¥Q0B 3_14 640.00 /¢ EA. 14 circuits */

{define ¥QOB 3_18 755,00 /* EA. 18 circuits */

Idefine NQOB 3 20 835.00 /* EA. 20 circuits */
46
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2 Lons, ~ea,

#define NQOB 4 12
define NQOB 4_16
fdefine NQOB 4 20
fdefine ¥QUB 4 24
#define NQOB 4 30
fdefine NQOR 4 32
#define NQOB 4 34
Hdefine NQOB 4 36
{define ¥00B 4 42

600.00
750.00
860.00
955.00
1100.00
1225.00
1300.00
1350.00
1550.00

/* EA. & wire, 120/208 volts, 100 amp main lugs,
/* EA.
/* EA,
/* EA.
/* EA.
/* EA.
/* EA.
/% EA.
/* EA.

225 amp main lugs,

/% NEEB, with 20 amp, 1 pole, bolt on circuit breakers #/

tdefine NEEB 4 12
{define NEEB_4_20
fdefine NEEB 4 24
#define NEHB 4 30
#define NEHB 4 36

970.00
1425.00
1750.00
2050.00
2350.00

.* framing rehabilitation costs

{define RFTR_2Y6
fdefine RFTR 2X8
fdefine RFTR_EV_2X6
fdefine RFTR HV_2X8
tdefine RPTR_JK_2%6
tdefine RPTR_JK 2X8
tdefine BEAMS 2X6
tdefine BEAMS 2X8
{define BEAMS 2Xi0
tdefine BEAMS 2X12
ddefine BEAMS 2114
fdefine BEAKS 3X6
fdefine BEAMS 3X10
}def ine BEANS 3X12
tdefine BEAMS 3X14
tdefine JOISTS 2X4
}define JOISTS_2X6
fdefine JOISTS_2X8
define JOISTS 2x10
tdefine JOISTS 2X12
ldefine JOISTS_2X14
tdefine JOISTS 3X6
fdefine JOISTS 3X10
}define JOISTS_3X12

0.95
1.16
1.10
1.34
1.31
1.69
1.18
1.42
1.70
1.95
2.20
1.90
2.64
3.0
3.5
0.69
0.84
1.08
1.40
1.56
1.88
1.50
2.24
2.74

/% EA. 4 vire, 277/480 volts, 100 amp main lugs,

/* EA.

/% EA. 225 amp main lugs,
/* EA.

/% EA.

*/

/% LF. Rafters, to 4 in 12 pitch, 2" x 6" */
/% LF. 2"y 8" %/
/% LF. Eip and valley rafters, 2" x 6" #/

/* LF. 2" x 8" &/

/* LE. Bip and valley jacks, 2" x 6" #/

/* LF, 2"y 8"

/% LF. Beams and Girders, single, 2" x 6" #/
/* LP. 2"y 8" ¥/
/% LF. 2" x 10" #/
/% LF. AR SVAR Y
/* LF. 2" x 14" ¢/
/% LE. My 6" ¥/
/* LF. 3 x 10" ¥/
/% LF. SR S VARY)
/% LF. I x 14" %/
/% LP. Joists, 2" x 4" #/

/* LF. 2" x 6" 4/

/* LF. 2" x 8" ¢/

/* L. "y 10" 4/

/* LF. 2" x 12" &/

/% LP. 2" x 14" ¥/

/* LF. 3®x 6" 8/

/* LP. ELSULEY

/* LP. I x 12" 4/

/% interior concrete slab on qrade systems cost #/

+ Ground slab, vapor barrier, welded vire fabric, #/
* " granular base, screed, and steel trowel finish */

ddefine SLAB 4R
fdefine SLAB 5R
ldefine SLAB 6R

2.08
2.28
2.55

/% SP. 4" thick slab, 3000 psi concrete #/
/% SF. 5" thick slab, 3000 psi concrete #/
/* SF. 6" thick slab, 3000 psi concrete #/

/* concrete spread footing systems cost */

;% Column footings, including forms, reinforcing, and anchor bolts ¢/
ldefine SPREAD 3X2
jdefine SPREAD 3X3
#define SPREAD 4X2
fdefine SPREAD_4X3
fdefine SPREAD 5X2

68.26

69.58
103.90
106.26

182.45

/* BA. 3' square, 1' thick, 2000 psi concrete */
/% BA. 3000 psi concrete #/
/* BA. 4' square, 1' thick, 2000 psi concrete #/
/% EA. 3000 psi concrete */

12 circuits
16 circuits
20 circuits
24 circuits
30 circuits
32 circuits
34 circuits
36 circuits
42 circuits

12 circuits
20 circuits
24 circuits
30 circuits
36 circuits

/* EA. 5' square, 1'-3" thick, 2000 psi concrete */

*/
*/
4
t/
*/
¥/
4/
*/
x/

*/
*/
*/
*/
4/
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{define SPREAD 5X3

* concrete strip footing systems cost t/

187.09 /* EA.

3000 psi concrete */

* Strip footing, including forms, reinforcing, keyway, and dowels #/
/* LF. 2' wide x 1' thick, 2000 psi concrete #/

tdefine STRIP 212 14.45
tdefine STRIP 23 14.74
ldefine STRIP 28X2 16.10
fdefine STRIP 28X3 16.47
tdetine SiRIP 3X¢ 11.60
#define STRIP 3X3 18.04

/* LF.

3000 psi concrete #/

/% LF. 26" wide x 1’ thick, 2000 psi concrete */

/* LF.

3000 psi concrete */

/% LF. 3' wide x 1’ thick, 2000 psi concrete */

/* LF.

* subiloor rehabilitation costs #/

Idefine SUB_CDX 1 0.83
tdefine SUB_CDX 2 0.92
tdefine SUB CDX 3 1.02
#define SUB TG . 1.61
tdefine SUB 76 2 2.01

*+ .nderlayment rehabilitation costs */

{define UNDR PLY i 0.82

idefine UXDK PLY 2 0.89
idefine UNDR PLY 3 103
1define UNDR PLY ¢ 115

iderine UNDR PRT : 0.61
fdeZine UNDR_PRT 2 0.63
{define UNDR_PRT 3 0.69
fdefine NDR PRT 4 0.78
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/* SF.

/* SF

3000 psi concrete #/

. Plywood, CDX, 1/2" thick %/
5/8" thick */
3/4" thick */
. Wood fiper, T&G, 2' x 8' planks, 1" thick */
/% SF.

1-3/8" thick #/

{* SF. Plyvood, underlayment grade, 3/8" thick */

/* SF.
/* SF.
/% SF.,

1/2" thick #/
5/8" thick */
3/4" thick #/

/* SF. Particle board, 3/8" thick */

/* SF.
/* SF,
/* SF.

1/2" thick #/
5/8" thick */
3/4" thick #/
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